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PREFACE. 



A CLASS OF INJURIES that is frequently caused by railway 
accidents can be studied to advantage in any large metropolis. 
Chicago, being a great railway centre, naturally aifords consider- 
able material for such investigation, though the newness of that 
city and its consequent dearth of scientific and medical libraries 
oppose obstacles to research that can only be overcome by labor 
and sacrifices not experienced by students in older cities. 

The need of a new work on Spinal Concussion is apparent 
in the scattered condition of the essays on the subject, and from 
the fact that the treatises now in use are twenty years behind 
the times. 

The recent scientific Franco-German contest concerning the 
pathology of the disorder has ended in an advance of our knowl- 
edge, but the change from a spinal to a cerebral explanation of 
the symptoms, and their inclusion with other widely difi'erent 
phenomena, resulting from wounds in general, under the title 
" Traumatic Neuroses," appears to the author to be unjusti- 
fiable. 

An attempt has therefore been made in this work to care- 
fully review the entire subject, with reference to anatomical 
derangements that will best explain the symptoms. 

That the spinal sympathetic nervous system is the main 
seat of the disease, and that in consequence the cord functions 
are deranged, accounts, in the author's opinion, for much, if not 
all, that has been hitherto unexplainable. These views are 
original and were not heretofore advanced, for they are based 
upon quite recently discovered symptomatology and an exclusion 
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of previous errors in diagnosis, which would not, until this time, 
have enabled any such conclusion to have been reached. 

The importance of electro-diagnosis in spinal ailments 
required the space and revision it is accorded in Chapter XI. 

The substitution of the name " Erichsen's disease " for the 
various ambiguous and improper titles should alone help to clear 
away wrong impressions ; and " concussion of the spine " may 
hereafter be properly used as causing meningo-myelitis, com- 
pression symptoms from vertebral fractures or dislocations, 
hsemorrhages, etc., and it may or may not also cause " Erich- 
sen's disease," pure or complicated. 

Acknowledgments for help in the preparation of this book 
are due Drs. O. L. Schmidt and G. J. Schaller, the latter espe- 
cially for valuable assistance with the German literature. 

The author regrets the unavoidable polemics of parts of 
the book, though it is by controversy that the truth is often 
evolved from eiTor ; and his strong feeling against the poUtical 
corruption in our country is explained by its opposition to all 
progress through the mediocrity and ignorance in most of our 
public institutions, scientific and medical, — placed there by men 
of like character. A spring cannot rise higher than its source. 

Unsparing criticism is invited, particularly as regards the 
author's pathological-anatomy views, and communications or 
reviews sent to him will influence the arrangement of subse- 
quent editions and be properly accredited. 

Centeai/ Music Hali,, 

Chicago, October 15, 1889. 
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CHAPTER I. 



HISTORICAL INTRODUCTION. 



Spinal Concussion is often the subject of controversy in 
law courts, and the railway companies of Europe and America 
annually pay millions of dollars in the settlement of claims 
wherein this disorder is justly or unjustly alleged. 

Corporations are victimized bymalingerers, and individuals 
lose their damage suits through want of correct knowledge on 
the part of physicians and attorneys as to what constitutes 
spinal concussion. 

If we consider law as a science intended to minimize the 
confusion that arises in the settlement of disputes, justice can 
be furthered by whatever enlightens as to matters of fact and 
simplifies hitherto abstruse subjects. And it is, cceteris paribus, 
usually in proportion to the correctness of medical information 
in medico-legal cases that just decisions can be reached by judge 
and jury. 

There are many causes for our imperfect knowledge of a 
great number of bodily ailments, of which spinal concussion is 
but one, which circumstances have singled out from obscure dis- 
orders and made conspicuous as an opprohrium medicorum. 
Medicine has many triumphs to record, especially in the last 
quarter century, as regards the more generally recognized dis- 
eases; nor can we tell how far our better knowledge of these 
may assist clearer conceptions of the less frequently occurring 
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2 SPINAL CONCUSSION. 

ailments until we have taken account of what we have learned 
and what we can make available for extended research. 

Notwithstanding the observations of Leeuwenhoek with his 
imperfect microscope in 1687, and Prochaska's announcement, 
in 1779, of the brain structure, the ancient idea that the "spinal 
marrow " was similar to the marrow in the hollows of long 
bones, fatty and structureless, was as rife among the medical 
men in the early part of this century as it is among the unin- 
structed people of to-day. 

Erichsen instituted an epoch in spinal concussion study 
from 1868 to 1876, at a time when the minute anatomy of the 
spinal cord had begun to be better noted. In fact the greater 
part of all we know of an exact nature concerning this most 
important organ, the spinal cord, has been accumulated mainly 
in the last half of the present century by writers such as 
Longet, 1847, and, later. Stilling, Kolliker, Van der Kolk, 
Deiters, Schultze, Gerlach, and many others. 

Because of this want of knowledge of the time, when P. 
Frank, in 1792; Harless, in 1814; Kloss, in 1820, and OUivier, 
in 1821, investigated the subject of inflammation of the cord, 
insuperable difficulties were in their way, and it was as late as 
1864 before Frommann cleared up the pathological anatoij^y of 
cord inflammations. 

Clinicians had, with more or less accuracy, separated out 
many groups of symptoms pertaining to spinal injuries previous 
to this, among the ablest being Sir Astley Cooper and Aber- 
crombie in the early part of this century, but the genius and 
indefatigability of these workers had mainly to deal with gross 
post-mortem appearances in relating cause and effect. 

Leyden, in 1875, made important contributions to the litera- 
ture of spinal concussion in his work on " Spinal Diseases,"* and 
very little has been accomplished by writers other than Leyden 
and Erichsen in this field during the past twenty years; medical 
encyclopsedise, surgeries, and neurological works containing dis- 

* Dr. E. Leyden, Klinik der Rilckenmarkskranklieiten, Band H. Berlin, 1875. 
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cussions of Erichsen's writings, and in one instance an English 
railway surgeon, Herbert Page, published a book especially 
directed against Erichsen's views on this subject. 

With the utmost uniformity Erichsen has been quoted and 
copied by later and contemporaneous writers upon surgery with 
scarcely a criticism. ' The undoubted value of his writings on 
general surgery paved the vi'ay for a ready acceptance of his 
work on concussion by writers of surgical works, such as Gross, 
Holmes, Agnew, and neurological authors, as Erb, Eoss, Gowers, 
and others. 

In the progress of medicine valuable books have been super- 
seded by writings more in keeping with recent knowledge, but 
we should bear in mind that Rokitansky, Graves, Abercrombie, 
Trousseau, and even far earlier writers afforded much sohd 
material upon which we yet depend. The errors of such stand- 
ard authors are due largely to the times in which they lived not 
affording them sufficient collateral information, but we cannot 
dispense with what they established as true. The bulk of 
Erichsen's work will continue to be standard, even though re- 
vised in the light afforded by Westphal, Thomson, Oppenheim, 
and other investigators. 

Blackstone is none the less valued by lawyers because his 
work i-s antiquated. 

Neurologists, surgeons, and attorneys find so much useful 
information in Erichsen's book that lawsuits wherein spinal con- 
cussion is an issue are seldom undertaken without reference to 
this London surgeon's lectures. Advanced knowledge of the 
physiology and microscopic anatomy of the spinal cord and the 
diseases to which it is subject require, however, much considera- 
tion in connection with Erichsen's cases and the inferences he 
has drawn from them and those reported by his predecessors in 
surgery. 

In these chapters no attempt will be made to supplant 
Erichsen or any other author who has so honestly dealt with 
the disease ; only for the purpose of arriving at a clearer under- 
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standing of what spinal concussion is, and is not, an abstract of 
his work and critical review of his cases is attempted, the refer- 
ences being to his 1875 revised edition. 



CHAPTER II. 

ERICHSKN OK SPINAL CONCUSSION. 

Erichsen opens by quoting Hippocrates, that no injury to 
the head is too trifling to be despised, and suggests that this ob- 
servation may be appUed with equal if not with greater justice 
to injuries of the spine. 

These injuries occur in the ordinary accidents of Hfe, but 
in none more frequently or severely than in railway collisions ; 
a special and painful interest attaching to them from the distress- 
ing character of the symptoms presented by the sufferers. More- 
over, in these cases, there is always a peculiar difficulty, which 
is ofteri greatly increased by the absence of evidence of outward 
and direct physical injury, by the obscurity and insidious char- 
acter of the early symptoms, the slowly progressive development 
of the secondary organic lesions, and the functional derange- 
ments entailed by them, and by the very uncertain nature of the 
ultimate issues of the case, taxing the diagnostic skiU of the 
surgeon to the very utmost ; and there is no class of cases in 
which more discrepancy of surgical opinion may be elicited. 

While shocks to the nervous system arising from railway 
accidents do not stand in a different category from accidents 
occurring from other causes in civil life, the rapidity of the move- 
ment, the momentum of the persons injured and of the vehicle, 
the suddenness of arrest, the helplessness of the sufferers, their 
natural mental perturbation, render railway injuries peculiar and 
the cause special. 

The thrill or jar, the " Sbranlement" the sharp vibration 
transmitted through everything subjected to it is compared to an 
electric shock, to setting the teeth on edge, that causes the car- 
riage to be shattered into splinters and sends a sharp, tremulous 
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6 SPINAL CONCUSSION. 

mo-^ement through every fibre of its occupants. In addition the 
traveller is thrown to and fro without any power of resistance. 

In the writings of Sir Astley Cooper, Boyer, Sir Charles 
Bell, and, later, OUivier and Abercrombie, are many isolated 
cases of concussed spines, but since the introduction of railways 
these injuries have become proportionally more numerous and 
more severe. 

Erichsen refers to seventy-five cases of "contusions and 
miscellaneous injuries of the spine" recorded in the "United 
States Army Surgical Reports of the Civil War." Even though 
"all cases of fracture and dislocation are excluded," the citation 
can be but of general application to the whole subject of spinal 
injury, as the exigencies of war made hospital-case reports very 
incomplete, and there was extant, during that time, very imper- 
fect means of diagnosis of spinal ailments. We simply learn 
from this that seventy-five undiagnosed spinal injuries, without 
apparent dislocation or fracture, were noted as follows : — r 

Discharged as disabled 37 

Returned to easy duty, 3 

Keturned to military duty, 43 

Died from causes unconnected with the accident, . . 3 

Eleven of the cases were under treatment for periods from 
one month to fourteen months. 

At this particular point we arrive at one of the causes of 
the confusion with which this subject is surrounded. Here are 
cases grouped in such a manner as to give the erroneous im- 
pression that they are what are now known as typical instances 
of spinal concussion, when they are nothing more than mere 
mentions of disablements, probably spinal, following upon more 
or less direct blows to the spine. There is nothing to indicate 
that a single case exhibited the characteristic symptoms of con- 
cussion, which must exclude ruptures of vessels, compression, 
inflammation, etc. That there was a spinal injury of some kind 
in every case need not be denied, and each injury may have 
been, and probably was, caused by a concussion of, or a blow 
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upon, the spine ; that expression merely describes the manner in 
ichich the accident ivas received, and the unfortunate fact that 
concussion of the spine has both a general and restricted mean- 
ing has befogged every discussion. 

This ambiguity in Erichsen was doubtless not intentional, 
but that it led to confusion is undeniable. Lawyers and phy- 
sicians who are called upon to look up the subject for the first 
time cannot but be puzzled by the loose way in which the 
changes are rung upon the simple term concussion of the spine 
as a cause and an effect, as generic and specific, as etiological 
and symptomatic. 

In all likelihood cases of pure uncomplicated disease known 
as spinal concussion are rare, as meningitis, myelitis, or disloca- 
tions may accompany the diserder to a greater or less extent, 
but we can search in vain the Count de Lordat case, cited from 
Maty's 1766 report, for other than most superficial resemblances 
to "typical concussion of the spine." It would seem that 
Erichsen, from some cause or other, had confounded the dis- 
ease with the mere name of the manner of injury receipt. 
The "twist of the neck" resulted in a slowly supervening, 
severe, cervical and bulbar meningitis and sclerosis, shown 
post-mortem. Had Maty's report been a little more complete 
the march of destruction of tracts and other tissues could now 
be described. 

Erichsen properly objects to the substitution of concussion 
of the cord for concussion of the spine to parallel concussion of 
the brain, as he claims that the spine is a much more compli- 
cated structure than the head. In concussion of the spine we 
have not only, and not even necessarily, an injury to the bony, 
fibrous, ligamentous, and muscular structures that enter so 
largely into the conformation and support of the vertebral 
column, of the nerves that pass across it, and of the membranes 
included in it. Injuries of these parts often occasion very grave 
and most persistent symptoms without any lesion whatever of 
the cord. He touches here upon suggestions that with the 
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advance of neuro-pathology may reveal the irritative phenomena 
to be due to adjacent extra-myelonal lesions. 

He approximately defines concussion of the spine as a 
certain state of the spinal cord occasioned by external violence ; 
a state that is independent of, and usually, but not necessarily, 
uncomplicated by any obvious lesion of the vertebral colunan, 
such as its fracture or dislocation, — a condition that is supposed 
to depend upon a shake or jar received by the cord, in conse- 
quence of which its intimate organic structure may be more or 
less deranged, and by which its functions are certainly greatly 
disturbed, so that various symptoms indicative of loss or modi- 
fication of innervation are immediately or remotely induced. 

The 2^rimari/ effects of these concussions or commotions of 
the spinal cord are prpbably di^e to molecular changes in its 
structure. (Italicized here to emphasize a statement of Erichsen 
which unjust criticisms of his pathology ignore.) The secondary 
changes are mostly of an inflammatory character, or are depend- 
ent on retrogressive organic destructions, such as softening, etc., 
consequent on interference with nutrition. 

It thus becomes evident that Erichsen includes in spinal 
concussion what we noAv know to be inflammations of the cord 
and membranes, slowly induced, as secondary to blows, jars, etc. 

His views were more those of a surgeon than of a neurolo- 
gist. The former is often nonplussed by the absence of obvious 
lesions, while the latter is more apt to differentiate symptoms 
into many distinct groups, which, at the time Erichsen wrote, 
surgeons were content to denominate as spinal injury. The 
blow to the back, followed by a diseased nervous system, suf- 
ficed to establish as concussion of the spine what we now sepa- 
rate into myelitis, meningitis, scleroses, extravasations, and spinal 
concussions. 

Indeed, Erichsen tacitly admits this in stating that four dis- 
tinct forms have been included in the term concussion of the 
spine. 1. A functional disorder ; 2. Compression of the cord 
from extravasation ; 3. Compression of the cord by inflamma- 
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tory exudations; 4. Nutritive cord alterations. The absence 
of obvious external injury of the spine, such as laceration or 
compression of the cord, by the fracture or dislocation of a ver- 
tebra, constituting the bond of union between these different 
" kinds of concussion." 

Among other severe direct injuries to the spine, he men- 
tions cases that terminated in caries, angular curvature, abscess, 
and a case where a slap on the back, to cause a newborn infant 
to breathe, developed dorsal caries. 

I think we can fairly understand Erichsen as including in 
spinal concussion any violent injury to the cord functions with- 
out there being deixionstrable evidence of such injury in the 
region of the bony and ligamentous spinal column. 

In Lecture II, under the heading " Severe Direct Injury to 
the Spine : Concussion," Erichsen details thirteen cases, in all 
of which lesions of the cord plainly existed primarily, from the 
symptoms, such as paralyses and sensory impairment. 

Lecture III describes the symptoms of severe concussion of 
the spine from direct violence. These symptoms necessarily 
vary greatly according to the part struck. It is quite possible 
to suppose that a direct blow to the cervical spine may cause 
instant death, without dislocation or fracture of the column. 
But a fracture or partial dislocation may exist unsuspected, and 
fatal results follow later. 

Case 14 is one of unsuspected dislocation between the 
second and third vertebrae, with sudden death on the fourth day. 

Case 15 describes an unsuspected fracture of the spinous 
process of the fifth cervical vertebra, with death from compres- 
sion of the cord, a few days later. 

Case 16, injury of spine in lower dorsal region and recovery 
with angular curvature a month afterward. 

He deduces from these cases that, notwithstanding the in- 
fliction of an injury of a fatal character, life may be prolonged 
several days, until death is brought about by an accidental 
movement.. 
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An unnumbered case, following the description of Case 15, 
mentions a man who fell on the top of his head without frac- 
turing the skull, injuring the cervical cord, showing that fatal 
spinal injury may be occasioned indirectly. 

Lecture IV deals with a class of cases in which the back 
injury is either very slight, or where the blow has fallen upon 
some other part of the body than the spine. 

Case. 17 is not fully reported, " suffered the usual symptoms 
of spinal concussion," and has not been able to ride since falling 
from his horse. 

Case 18 is one of chronic meningitis of the cord and base 
of the brain, with imperfect recovery after nine years. 

Case 19. Chronic meningitis and imperfect recovery. 

Case 20. Chronic cerebro-spinal meningitis ; incurable. 

Case 21. Injury of spine in infancy; incurable. 

Lecture V discusses concussion of the spine from general 
shock. 

Case 22. Meningeal extravasation ; recovery. 

Case 23. The slow supervention of symptoms and improve- 
ment after three months leaves the question between organic 
and functional derangement undecided. 

Case 24. The spinal symptoms imperfectly described, the 
subsequent cerebral symptoms due to head injury. 

Case 25. Meningeal lesion. 

Case 26. Meningeal lesion and subsequent myelitis. 

Case 27. Meningeal irritation and small multiple cord 
lesions. 

Case 28. Better recorded than preceding cases. Organic 
cord changes were not evident until late in the disease, but the 
usual spinal and cerebral symptoms of concussion prevailed. 

Case 29. Severe and somewhat typical concussion symptoms 
with cerebral complications. 

Case 30. Concussion symptoms, probable myehtis later. 

Case 31. Meningitis and myelitis preceded by "usual symp- 
toms of spinal concussion." 
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Lecture VI treats of sprains, twists, and wrenches of the 
spine. 

Case 32. Vertebral displacement without cord implication, 
from strain. 

Case 33. Spinal caries, paralysis, and death from a wrench. 

Case 34. Strain of cervical spine with paralysis of arm only. 

Case 35. Fall on head, twist of cervical spine, body para- 
lyzed; recovery. 

Case 36. Spinal twist, paraplegia. 

Case 37. Spinal wrench in a railway accident, paraplegia. 

Case 38. Cervical spine wrench, paralysis ; recovery. 

Case 39. Spinal wrench, meningo-myelitis. 

Case 40. Back strain. Some of the symptoms similar to 
those of concussion cases. 

Case 41. Back strain. Similar to case 40. 

Case 42. Lumbar strain, lumbago, and other symptoms 
unlike those of concussion. 

Under " Complications of Concussion," in Lecture IX, we 
have : — 

Case 43. Syphilitic symptoms, none of concussion. 

Case 44. MeduUa concussion. 

Case 45. Intestinal implication most prominent, spinal 
symptoms less so. 

Case 46. Intestinal and vesical haemorrhage after fall on 
back. , 

Case 47. General shock, mainly abdominal and cerebral. 

Case 48. Cerebral and spinal injury. 

Case 49. Blow to cervical spine, bladder trouble. 

The concluding cases, 50 to 53, have nothing to do with 
the main issue. 

Regarding Erichsen's cases, we find that those numbered 
17 and 24 are imperfectly reported ; 23 is problematical ; 14, 15, 
16, were unsuspected fractures and dislocations. The seventy- 
five army cases, the Count de Lordat case, and 1 to 13, 19 to 
22, 25 to 27, were various kinds of cord derangements, such as 
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myelitis, meningitis, extravasations, etc., primarily or secondarily 
resulting from external violence, vi'ithout demonstrated bone or 
ligament lesion. In many of these, however, there are some 
symptoms that do not necessarily pertain to the organic diseases 
that were demonstrated post-mortem, and those symptoms may 
be accounted for by comparing them with those occurring in the 
" purer " concussion cases, from which organic lesions may be 
excluded. 

This probably functional disorder is best described in Cases 
28, 29, 30, 31, which include the most typical instances Erich- 
sen has recorded. 

Many of the symptoms Erichsen mentions in the body of 
his book he appears to have derived from the statements of other 
authors. Separating out the conditions that he notes in his own 
cases, he records individual instances of leg inco-ordination, fever 
after accident, deafness in right ear, no vision disorder, photo- 
phobia, general parsesthesise, back parsesthesiae, in left arm, right 
leg, left leg; motility impaired on right side, left more than right 
side ; arms, legs, and body without sensation impairment ; anaes- 
thesia in left arm, both arms, right arm ; general numbness, 
numbness in both hands, irritability, general sensory disturbance 
only, no sexual loss, sleep good, suicidal, bedridden, epileptoid 
fits, general decreased size, decreased size of left leg, both legs ; 
increased size, weakness and exhaustion, vomiting later, diges- 
tion good, appetite bad, hemiplegia, arm paralysis, no pain in 
head or spine, cramps and twitchings in legs, in both arms ; 
dragged and everted left foot, hyperalgesia. 

Next most frequent findings are the following symptoms, 
each separate ailment occurring in two cases : Hypersesthesia in 
right arms, both legs ; motility impairment in left arms, motility 
not impaired, straddhng gait, anaesthesia of body and legs, nerv- 
ousness, vertigo, bowels regular, constipation, no emaciation, bad 
digestion, complete paraplegia with anaesthesia, pain in head, 
girdle pain, pain in legs, no photophobia. 

In three cases, for each symptom, are recorded bad dreams, 
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depression, loss of sphincter-ani control, emaciation, decreased 
weight, difficulty in walking up and down stairs, impaired hear- 
ing, hypersesthesia of all senses, motility impaired in both legs, 
in right arms; numbness of right side, of lelt leg; no urinary 
difficulty. 

In four cases, for each symptom, there were partial para- 
plegia, aural hypersesthesia, motility impaired in left legs, sphinc- 
ter-vesicse difficulty, sexual loss. 

In five cases, for each symptom, there were subnormal tem- 
perature, tinnitus aurium, motility loss complete in arms and 
legs, numbness in both legs, urinary difficulties. 

In six cases tactile hypersesthesia was noted. 

In seven cases there was vision impairment. 

In nine the sleep was bad. 

In eleven the backs were weak and the same number were 
disabled immediately after the accident, and memory impairment 
also occurred in eleven cases. 

Twelve cases complained of spinal tenderness. 

In fourteen cases the disabihties appeared at shorter or 
longer periods after the accidents. 

In sixteen cases consciousness during or after the accidents 
was not disturbed. 

Twenty-one cases suffered from pain in the back, fourteen 
of these more particularly upon moving. 

The results are noted as follows : — 

Single cases recovered in 6 weeks, 6 months, 7 months, 14 
months, 21 months. One had improved in 3 months. One 
made an incomplete recovery. Three had intermissions. 

Single cases had not recovered in 2^ years, 4J years, 5 
years, 1 years, 8 years, 9 years, 16 years, 26 years. 

One case died in 10 days after the accident, another in 5 
years, and a third 11 years afterward. , 



CHAPTER III. 

PAGE ON INJURIES OF THE SPINE AND SPINAL CORD. 

Herbert W. Page* states (page 1) that " of all accidents 
to which man is liable none more serious can befall him than in- 
jury to the spinal cord," and then he devotes three hundred 
and seventy seven pages to discussing the improbability of such 
an injury through railway accidents. 

Alluding to Sir Benjamin Brodie'sf divisions of injuries of 
the spinal cord, they may be condensed as follows : — 

1. Bone injuries, causing indirect spinal-cord disease. 

2. Vascular injuries of the cord. 

3. Injuries of the cord substance, whether demonstrable 
or not. 

Page's criticisms of Brodie, Abercrombie, Erichsen, and 
others are, in the main, directed to show the absence of omnis- 
cience of those writers. His method, throughout, is to suggest 
the probability of the conditions numbered, as above, one or two 
existing where number three is alleged, or vice versa, and where 
the patient survived he calls attention to the absence of post- 
mortem verification of the conjectured pathology, and where 
lesions were demonstrated that they were insufiicient to cause 
the symptoms, or if suificient and secondary, or sequential, that 
they might have been primary. 

Thus, on page 8, Page says Brodie " does not record 
one single case of supposed concussion of the spinal cord which 
ended fatally, and where there was not also serious injury to 
the spinal column," and cites a case of unsuspected vertebral 
fracture to disprove '"disorganization and dissolution of the 

* Injuries of the Spine and Spinal Cord, without Apparent Mechanical Lesion, and Nervous 
Shock, in their Surgical and Medico-Legal Aspects. London : second edition, 1885. 
t Medico-Chirurgical Transactions, vol. xx, p. 120. 

(15) 
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the cord' being produced by conaussion pure and simple with- 
out some serious mechanical injury being inflicted upon the 
spinal column as well." 

Aside from the fact that Brodie, Abercrombie, and Erich- 
sen included, among concussed spines, cases of cord injuries 
with or without visible bony lesions, where a fatal ending- 
showed spinal-column injury, it does not follow that the bone 
and cord lesions were associated. It is well enough to note the 
findings, but it should also be remembered that grave destruc- 
tion of vertebrae, from injury and disease, has occurred without 
interference with the functions of the cord. 

The small space allotted by Abercrombie to "Concussion 
of the Spinal Cord"* has more historical than disquisitional 
value, and the case he cites is not typical as the cause concus- 
sion was used instead of the recent symptom-gi-oup, known as 
such. We would not hold Galen to account for some defect in 
bacteriology. 

H. Mayo's t case, J. J., criticised by Page (page 12), as prob- 
able syphilis or embolism, was an undoubted fall to begin with, 
followed by meningeal irritation, and reminds me of a case of 
hemiplegia and traumatic insanity, caused by a rock falling four 
stories upon a man's head, and the suggestion of a Western 
medical-college professor, that syphilis and bromism might 
produce the same symptoms. 

Quoting (page 12) from Boyerjthree cases of death from 
spinal hurts, in the first of which there were post-mortem find- 
ings of injury in the cord, and in the other two none, he states 
that " we must remember, however, that the methods of post- 
mortem examination were then far different from what they are 
now. With such meagre histories as are here recorded, we 
shall not, it seems to us, be hypercritical in refusing to accept 
these often-quoted cases as evidence that the spinal marrow may 
suffer lesion from the concussion pure and simple of a blow." 

• Diseases of the Brain and Spinal Cord, p. 372. 

t Outlines of Human Pathology, 1836. 

X Maladies Chirurgicales. Fifth ed., torn. 3, p. 133. 
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AVhen ancient post-mortems revealed lesions, either of 
bones, vessels, or cord. Page accepted them as sufficient to cause 
the symptoms, when he w^ished to disprove injury without de- 
monstrable lesion ; but when no lesions are found, whether by 
ancients or moderns, he repudiates the sufficiency of the autopsy, 
nor is he at a loss for reasons for so doing. 

In Boyer's first case : — 

"J. I'ouverture du cadavre, nous trouvdmes un epanche- 
ment de serosite sanguinolente qui remplissait le canal de la 
dure mere depuis sa partie inferieure jvsqu' au milieu du dos, 
et qui comprimait la moelle Spiniere." 

While this particular case affords evident enough cause of 
death, where is it in the next case, when 

" Nous ne trouvons ni fracture, ni lision de la moelle epin- 
ih-e ou de ses enveloppes, ni Spanclhement" ? 

Or in the third, when 

" Vexamen de son cadavre fit voir les parties dans leur 
itai naturel comme dans le cas precedent " ? 

Turning Page's reasoning against him, it can be -denied 
that any of the post-mortems revealed sufficient cause of all the 
symptoms or the deaths, and that where he assumes compres- 
sion, contusion or extravasation as best accounting for the symp- 
toms, where the parties did not die, he does not realize that his 
eighteenth-century pathology is as faulty and presumptuous as 
is that of the surgical patriarchs he derides. 

He suggests that it may be claimed (page 14) that concussion 
to the spine, like that to the skuU, may annihilate the cord func- 
tions as the latter does the brain functions, in which case a crush 
of the cord should cause death before paralysis. He loses sight 
of the fact that paralysis is, practically, death of that part of the 
body over which the cord presides, and that both brain and cord 
functions may be suspended by blows, re-institution of cerebral 
and cord functions may subsequently occur or not, as circum- 
stances determine, and death may or may not supervene, from 
associated causes or their absence. 
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Syme* is urged (page 14) "as more strictly in accordance 
with clinical and pathological experience," in stating that " the 
spinal cord is liable to concussion from blows and falls, particu- 
larly the latter, the symptoms of which are similar to those of 
concussion of the brain, inasmuch as they denote suspension of 
the functions usually exercised by this part of the nervous sys- 
tem." The very consideration Page had just ignored, but now 
finds convenient because Syme accounts for it as probably caused 
by eflfusion of serum or blood " which, subsequently undergoing 
absorption, allows the usual actions to be restored." An assump- 
tion about as necessary as that when a clock or watch is stopped 
by a fall, some wheels must be broken or bent, whether its time- 
keeping function is recovered or not. 

Two instances are next taken (page 16) from Lidell,t and 
Page says : " The second man, in our judgment, died because 
his cord was crushed; the first man lived because his cord had 
escaped direct injury." The first man was paraplegic (here, then, 
he must admit functional paraplegia from a blow, as there was 
"no direct injury"), and Page does not know whether he fully 
recovered or not, or that he did not die from supervening 
disease. 

Lidell writes that " not unfrequently a paralysis, more or 
less complete, especially of the lower extremities, is produced by 
injury of the spine, without the recurrence of fracture, or, in- 
deed, of any perceptible lesion of the spinal column or of the 
spinal marrow. The term concussion of the spinal cord has 
been employed to designate these cases, because of the analogy 
they are supposed to bear to concussion of the brain. In both 
alike a more or less complete arrest of special function is pro- 
duced, without any visible injury to the nerve-tissue. Cerebral 
concussion produces a state of more or less profound unconscious- 
ness, and spinal concussion occasions a more or less complete 
paralysis of the parts supplied with spinal nerves, the filaments 

• Principles of Surgery. Third ed., p. 433. 

t American Journal of Medical Soiencea October, 1864. 
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of which either pass through or are given off from the concussed 
tract." 

These words may clearly be made to include interference, 
transient or persistent, with the brain or cord functions. 

Lidell's case of paraplegia Page thinks might have been 
occasioned by a tearing through of the nerves to the lower 
limbs, as it is only stated that no spinal-column appearances 
were found sufficient to account for the persistent paraplegia. 
It is fair to presume that adjacent or extra-spinal lesions would 
be looked for in just such cases. Certainly Page would have done 
so, and it is not fair to suppose that such existed because they 
were not particularly mentioned. The very absence of spinal 
lesions with such a history would lead any educated surgeon to 
search elsewhere for causes. 

" An ecchymosis of the brain and cord is referred to by 
surgical authors as'affecting these organs," says Lidell, pointing 
to a genuine contusion superadded to the concussion ; " but," he 
says, and Page (page 19) agrees with him. "contusion is much 
more apt to happen to the brain than to the cord, becfiuse, in 
the first place, the surface of the brain is in close relation with 
its firm, unyielding osseous case, while the spinal cord is sepa- 
rated from its osseous envelope by a considerable space, occupied 
by the cerebro-spinal fluid ; and, because, in the second place, 
the brain is a more vascular organ than the spinal cord ; or, in 
other words, the brain is much more abundantly supplied with 
blood-vessels liable to be ruptured by any contusing force than 
the spinal cord." 

That the vascularity of the brain and cord differs, either abso- 
lutely or relatively, in such manner as to render the former more 
liable to blood-vessel injury, is open to discussion, and, while the 
nearness of the brain to the thinner skull as compared with the 
cerebro-spinal fluid separation of the cord from the thicker ver- 
tebrae apparently renders the cord less liable to contusive in- 
fluences, we can refer to the often-cited cases of Page, wherein 
the vertebral dislocations have contused and compressed the 
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cord, and ask if the liability of these bone-segments to slip one 
upon another is not a disadvantage to which the skull bones are 
not subjected. 

This passage in Page is often construed to mean that the 
spinal cord is better protected from concussion than the brain, by- 
reason of the thicker vertebrae and water-surrounded cord, while 
the skull is thinner arid nearer the brain. 

Both the brain and spinal cord may be likened, in fragility 
and liabihty to injury, to eggs inclosed in boxes of differing 
thicknesses. It will matter little to the eggs, when dropped, 
whether they are inclosed in a paste-board box or in an iron 
safe. The propulsion of the spinal fluid from the part struck 
to a distant part of the cord may cause conditions comparable 
to the contre coup bursting of ventricular fluids into brain parts 
remote from the point struck, as was admirably demonstrated 
by Duret.* He, also, with E.ush,t notes the slowness with 
which cerebral injuries often manifest themselves, making another 
strong comparison with the peculiarities of cord injuries. 

Page thinks (page 22) that the word " ' concussion' should be 
used to indicate rather the manner of the injury than the result 
of the injury inflicted by the blow," and thus he acknowledges 
that the term has been used in the two different senses. A 
careful examination of his book will show that he makes the 
two forms fight one another. If a surgeon uses the word " con- 
cussion" in the sense of a cause, and does not explicitly say so, 
then Page shows that the functional symptom-group, known as 
concussion, is wanting, hence it cannot be concussion ; next, if 
those symptoms are fairly present, and he cannot blame them 
upon organic mischief, he attacks the justice of the designation, 
concussion, on the ground of the manner of the receipt of the 
injury, all the more readily, as two cases are seldom hurt in 
exactly the same way. 

The olden writers used the term ambiguously, and not at 

* Etudes exp. et clin. sur lesTrau. Cerebraux, p. 137. 
t Medical Inquiries and Observations, p. 28. 
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all as Erichsen did, though he was looser in its application 
than are later writers, who apply it only to a certain symptom- 
atology. 

Edmunds,* cited by Page (page 22), misapplied the term for 
myelitis following upon paraplegia, produced by the concussion 
of a shot in the spine, which did not injure the cord membranes 
or vertebrae. 

Jonathan Hutchinson t defines concussion of the brain as 
" a shake of the cranial contents, without any structural lesions 
of importance." His meaning should be taken rather than his 
words, for what is meant by " importance " is not explained, and 
a lesion may be demonstrable or not, and still the case may be 
a true concussion. 

The case of Hewett (page 26) where recovery from a cere- 
bral concussion,wherein there was no visible skull injury, occurred, 
and he was " as clear in intellect as before," and, twenty years 
after, extensive destruction of the anterior lobes of the brain was 
found on autopsy, suggests that there are many erroneous ways 
of considering people "clear in intellect," for, as KiemanJ pointed 
out, frequently surgeons have dismissed cerebral-concussion cases 
from hospital or private practice as " cured," and later in life 
insane asylums received them. 

The " American crow-bar case" is often referred to as an 
instance of extensive frontal-lobe destruction without insanity, 
when the facts were, as attested by Mr. L. B. Fuller and other 
credible witnesses, that the victim of the accident underwent 
radical character changes, and became what alienists would call 
a traumatic paranoiac. 

In what Page considers " a fair and comprehensive classifi- 
cation of the various cases of so-called concussion of the brain " 
(page 28), he omits reference to cases where the injury may be 
slight and the after-effects grave and lasting, or where contre 

* Brain, April, 1884. " Concussion and Inflammation of Spinal Cord from Gunshot Wound 
of Back." 

f Clinical Surgery, vol. i, p. 86. 

i Journal of tlie American Medical Association, December 15, 1888. 
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cowp may give rise to symptoms. The writings of alienists and 
neurologists abound in such instances. 

Leading up to his "shock" theory he aiSrms cerebral con- 
cussion to be cerebral paresis of the heart and of the bodily 
functions generally. 

Then (page 30) the reasons Lidell gave for regarding the 
brain more liable to contusion than the cord Page urges as ap- 
plicable to concussion. When his cerebral data are incomplete, 
and concussion of the brain is dodged as cerebral heart-paresis, 
his cord analogies must be imperfect. 

The case (page 40) of Sir William- Gull,* "paraplegia two 
days after a violent exertion in lifting a heavy vv^eight ; softening . 
of the cord opposite the fifth and sixth dorsal vertebrae ; no in- 
jury of the membranes, ligaments, or bones of the spine ; death 
after six weeks," would disprove the necessity of spinal-column 
lesions where the cord has been injured, as a severe bend is less 
liable to damage the structure of the cord than a blow, which 
can and doubtless does violently propel the soft tissues, in its bag 
of water, about its encasing bony canal. Holmes'f objection 
to concussion of the spine as a designation, inasmuch as "we 
do not speak of concussion of the skull " (page 59), does not 
properly consider that spine is used in that connection as the 
spinal column and its contents, and that we spealc of concussion 
of the brain as the part injured, instead of concussion of the 
skull, though head concussion, as including both skull and brain, 
would compare favorably, by analogy, with what is usually 
meant by spinal concussion. .. 

Etymological quibbhng belongs to a dead and gone epoch. 
The pituitary gland secretes no pituita, and is not even a gland; 
the arteries do not contain air, nor is the sacrum any more sacred 
now than any other bone in the body. If we know what is 
meant by an expression it matters httle how inexact it may be, 
and the term concussion of the spine has passed into such gen- 

• Guy's Hospital Beports, 1856 and 1858, vol. iv, p. 189. 
t System of Surgery, vol. ii, p. 370, foot-note. 
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eral iise that it is doubtful if it can he changed. The best we 
can or should do would be to clearly determuie what we mean 
by the words when we use them. 

Spinal anaemia as a speculation is disposed of (page 93) by 
the quotation from Erichsen, "a clinical expression, possibly, 
more than a well-proved pathological fact." 

As to the Jeremiad on page 94 ei seq., that Erichsen had 
so few post-mortem examinations to record in verification of his 
functional-disturbanpe theories, it may well be asked how many 
autopsies have we, in print, of the initial stages of any disorder 
whatsoever'? Even so common a disease as pulmonary con- 
sumption has left the pre-tubercular stage largely conjectural. 
What is the pathology of chorea % 

On page 99 the claim is made " that with very rarest excep- 
tion the spinal cord is absolutely uninjured in these cases of 
railway collision, shock, or jar, and that now, not less than of 
old, the spinal cord maintains its supremacy as the most securely 
protected of all the organs of the body." A not very modest 
assertion when we reflect that histological and pathological con- 
ditions abound in the spinal cord of which Page could know 
nothing. Take the single instance of the terrible disease known 
as Landry's ascending paralysis, undisputably destructive of the 
functions of the spinal cord, and often proving rapidly fatal, 
with no discovered lesion in the cord or elsewhere. "iVec diet 
mors " of the London Pathological Society may as weU be snubbed 
in this instance by the '•'■Mors silet" of Page, in speaking of 
spinal concussion. As well claim the impossibility of death from 
melancholia because no associated lesions are demonstrable in 
the brain. 

Erichsen (page 178) quotes Dr. Lockhart Clarke* as afford- 
ing the only account " with which he was acquainted of a post- 
mortem examination of the spinal cord of a person who actually 
died from the remote effects of concussion of the spine from a 
railway collision." 

* Transactions of the Pathological Society of London, 1866, vol. xvil. 
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The antero-posterior flattening of the cord, adherent pos- 
terior membranes, and the structural changes in the posterior 
columns of the cord, even without the ante-mortem history, 
would declare the case to have been one of locomotor ataxia ; 
but Page asks how is the limitation of the pathological changes 
to this posterior portion of the cord explained, and intimates 
that the disease has been latent in the system and developed by 
the accident. 

Page would aid science greatly were he to describe in what 
ataxic latency consists. Had any other disorder followed the 
concussion the same pre-existing latency could as properly have 
been urged. 

That tabes dorsalis has been originated by a blow upon the 
back, and that during a remission of the disease it may be 
restarted by spinal injury, is, I think, sufficiently well proven, 
and a priori may be considered quite probable enough not to 
justify Page's doubt that there was any association of the' lesion 
with the concussion. 

In view of the discussion now proceeding as to whether 
the initial stages of this disorder consist of parenchymatous 
neuritis, interstitial sclerosis, vascular, meningeal, or posterior 
root ganglia disease, Shaw's * assumption that there is no pre- 
cedent inflammation, and hence only a hypothetical relation 
with concussion, is unwarranted, and the " weighty and well- 
nigh overwhelming" nature of the objection with which Page 
challenges Erichsen does not exist. 

As to the limitation of a lesion following upon a general 
or distributed blow, it is not necessary to suggest that a chain 
may break at its weakest link, for, were the links equally strong, 
vibrations or stress must culminate somewhere, and a weak por- 
tion may escape injury, while a stronger part may succumb, if 
subjected to the major strain, whether the blow was directly or re- 
motely received. Thus one or two coaches in a railway collision 
are sometimes destroyed while all the other coaches escape harm. 

* Holmes' System of Surgery. Second edition, voL ii, p. 377. 
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Page's complaint that railway collisions have done nothing 
to advance our knowledge of the physiology and pathology of 
the cord (page 106) is justified or not, depending upon how we 
look at the matter. Any injury, however received, that results 
in death and aifords opportunities for an autopsy may advance 
knowledge if the skilled pathologist examine the tissues, but it 
is rare that this is the case. Owing to the general ignorance 
and want of medical animus of many practitioners, mi(;roscopists 
are rarely furnished the material they need, however abundant 
it may be. Byrom Bramwell* concludes his excellent work 
with the request that his readers may send him spinal cords of 
typical, interesting, or rare cases. If such neuro-pathologists as 
E. C. Spitzka,. or N. A. Starr, of New York, were provided with 
such specimens in sufficient quantity the probabilities are that 
railway collisions would afford special knowledge that we do not 
now possess. It is sad to reflect, however, that the majority of 
medical men in our country have never seen a human spinal 
cord, would not recognize one if they did see it, nor would they 
know how to take it from its bony canal, and certainly would 
attempt to preserve it in alcohol instead of Miiller's fluid, and 
be surprised to learn that alcohol would unfit it for microscopic 
examination. 

Le Gros Clark's f views are quoted (page 109) regarding 
spinal-concussion cases : " The most numerous where there is no 
evidence of physical lesion, and in which the symptoms super- 
vene at an interval, longer or shorter, after the occurrence of 
the shock, in some which are characterized by loss of muscular 
strength, shrunk limbs, defective power in co-ordination, feeble 
exercise of motive volition, and even paralysis and imbecility, 
there must be organic change which is often progressive." He 
also mentions cases of " deteriorated health and nerve energy ; 
and in these the impaired health is due to the indirect influence 
exercised on the organs of assimilation." He traces these to 

* Diseases of the Spinal Cord. 1884. 

t Lectures on the Principles of Surgical Diagnosis. 1870. 
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spinal shock directly, which " often assume a more aggravated 
character as time elapses." 

Two cases of " simple concussion of the spine " are nar- 
rated from falls on the nates and back, with paraplegia follow- 
ing, which passed away in a few months, in which cases he 
assumed extravasation with resorption in the theca or canal. 
In the absence of electro-diagnostic means of examination this 
suggestion is valueless, though it is likely that organic mischief 
may occur from such accidents, from which such speedy recov- 
eries are not liable to take place. 

Clark then deals with a " special form of railway concus- 
sion," the sequelae of which he thinks are explained, in a 
measure, " by the influence of emotion," but the more imme- 
diately induced diversified results he ascribes to derangement of 
the organic nerves causing the excretory functions to be imper- 
fectly performed, the organic chemistry to be deranged, and the 
blood to be poisoned. 

He is therefore disposed to regard these cases of so-called 
railway spinal concussion as generally instances of nervous 
shock rather than of special injury to the spinal cordl 

This suggestion of Le Gros Clark, Page amplifies in a sub- 
sequent chapter, as it enables him to substitute " shock to the 
nervous system " for the older term, spinal concussion, and he 
adopts just as untenable hypotheses to establish his " shock " as 
can be found in support of the title he decries. Chapter II is 
concluded with the statement that " lesion of the spinal cord 
from simple concussion blow is very rare indeed, and that the 
existence of meningo-myelitis — an easily recognized pathological 
condition — as a remote or early consequence of some vibratory 
effect upon the cord stiU lacks the solid basis of established 
observation." Had this paragraph been constructed by an able 
lawyer it could not have been more misleading, for it appears 
to deny more than will be found in its careful reading. The 
functions of the spinal cord are frequently badly deranged by 
bodily accidents, of which " simple concussion blow " is but one 
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form of concussion, the occurrence of which may be properly 
inferred from the symptoms and the nature of the accident com- 
bined ; and meningo-myeUtis as remote and early consequence 
of such accidents is of very common occurrence in just such 
cases. In fact, Page's criticisms of Erichsen's cases contain 
many references to meningeal and myelonal inflammations in 
accounting for alleged functional disorders. 

He tells of a case of* traumatic lumbago (page 114) which 
may have been genuine enough, as such, but as the patient had 
no symptoms of spinal concussion it does not disprove the pos- 
sibility of that ailment having occurred in others. 

Further 'along (page 118 etseq.), single symptoms, such as 
tenderness of the back, fear of moving, weakness, tingling, 
occurring alone, or with a few other difficulties, in the absence 
of the major phenomena of concussion, are dwelt upon with 
lawyer-like adroitness, in favor of a ligamentous or muscular 
strain, rather than a nerve-centre implication. 

His chapters IV and V consider Le Gros Clark's sugges- 
tion of " Shock to the Nervous System " to account for the 
symptoms of concussion. He maintains that fright alone may 
cause the gravest disturbance of function. But neither fright 
nor nervous shock, as he describes the latter, unless he extends 
his shock to the nerve-centres in the spinal cord, can account for 
the very fair array of concussion symptoms described on page 
167, in the case of S. W., though the face, arms, and legs are 
mainly noted as struck. It is extremely doubtful if fright can 
be properly assigned as the main cause of the ailments detailed. 
At least Page remains unsupported by other writers in regard- 
ing mental shock alone as sufficient to cause concussion symp- 
toms, unless we regard the Charcot fiasco in this direction as 
helping the view. This will be considered when we treat of 
hysteria. 

Another case of "fright" follows (page 170), though the 
patient was " terribly shaken " in a derailed coach. This case 
"entirely recovered," but "retired" from business. 
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" In the order of their frequency, as gathered from a careful 
survey of a large number of cases," he enumerates the follow- 
ing symptoms : — 

Sleeplessness, Asthenopia and pupillary- 
Disturbances of the circulation, dilatation, 

Headache, Loss of memory, 

Nervousness, Catamenial derangements. 

Excessive sweating, Retention of urine. 

A glance suffices to show that Page's "nervous shock" 
does not coincide in symptomatology vi'ith spinal concussion, for 
but few of the major disturbances are included in his "shock" 
symptoms, and inconstant troubles are introduced. 

On page 184 is the case of a man, forty years of age, who 
was "violently shaken" in a railway collision, but who was 
able to go home ; the next day he was deUrious, complained of 
feeling seriously injured, but there were no external evidences of 
a bodily hurt. He died on the thirty-seventh day, and "no 
organic disease was found on post-mortem examination in any 
of the viscera. The lungs were greatly congested, and the 
cavities of the heart wex^e distended with blood, as if death had 
occurred from failure of respiration and circulation." Vulgarly 
translated, he died for want of breath, and because his heart 
stopped beating. 

This and the case of the nineteen-year-old girl, next men- 
tioned, who died in five weeks after a similar accident, no brain 
or cord lesions existing in either, may fairly parallel Boyer's 
cases of sudden death ; only, while it cannot be affirmed that the 
brain or cord were the seats of the cause of death, neither can 
it be denied that they were. The "fright" theory' admits a 
functional brain disturbance, and cerebral concussion may ex- 
hibit no lesions of importance. Reverting to Page's dislike to 
admit such a thing as a functional disturbance of the cord from 
either fright or violence, by analogy why may not the cord par- 
ticipate in fright or shock influence similarly and be functionally 
deranged ] The acme of speciousness is reached in the query 
(page 185) " whether death may not be the result of some effect 
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produced upon the blood itself, whereby the natural processes 
of nutrition are arrested, and life comes to an end." 

Would it not be as well to admit that the central nervous 
system is as likely to be paralyzed by a blow or jar as are the 
amoeboid and red blood-corpuscles. The law of logical parsi- 
mony would allow us to adopt the 'simpler explanation. We 
positively know that spinal derangement can and does produce 
extensive nutritive failure, notably in progressive muscular 
atrophy ; we do not know that the blood may be shocked to 
cause the same conditions ; then why try to substitute blood 
shock for spinal concussion, unless " nervous shock," which 
may mean the same thing, everything, anything, or nothing, 
is not thought sufficient 1 

If these " nervous shock " symptoms, which Page men- 
tions, belong to Hutchinson's fourth stage of cerebral concussion, 
as the former suggests, how does the brain escape the other pre- 
ceding stages "? Unconsciousness is remarkably absent in spinal- 
concussion cases and present in cerebral concussion. This 
effort to transfer the disturbance from the cord to the brain is 
ludicrous. 

"Imperfect recovery of the vasomotor system, and easy 
production of local turgescence of vessels " (page 195) is quoted 
from Hutchinson's description of the cerebral-concussion period 
of convalescence. The turgescence may be from imperfect 
spinal control of the sympathetic system, particularly when 
we have spinal ganglia regulating visceral blood-supply, and 
Budge's centre in front or ventrad of the vertebra prominens, 
connected with cerebral vessels. Besides, the cord itself is in 
direct connection with the brain, and cerebral symptoms may be 
induced by spinal interference ; but Page is desirous of ignoring 
the cord as presenting physiological or pathological possibilities 
where railway accidents are concerned. 

Chapter VI treats of " Functional or Neuro-mimetic Disor- 
ders ;" the heading indicating that organic disease is genuine, 
but functional disorders are not, and the text seeks an explana- 
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tion of many such conditions as paralysis, convulsions, nervous 
irritability, prostration, etc., in hysteria or other mental dis- 
order. This, and the succeeding chapter on Malingering, will 
be referred to later in connection vi'ith the reasoning there- 
upon of other authors. 

Page concludes with a table of two hundred and thirty-four 
collision cases which he wishes " could have been more com- 
plete and better than it is, but the migratory habits of persons 
in the poorer walks of life have prevented the success of 
repeated inquiry and search." 

Electrical tests are not noted as having been made, the 
descriptions are brief, and mental derangements are unmentioned 
as connected with the accidents. 

Of these 234, 10 died; 9 are ambiguously recorded; 3 
were malingerers; 106 recovered; 66 cannot be traced; 27 
partly recovered; 13 did not recover. 

Nine of these cases presented evidences of spinal-cord in- 
jury ; the remainder were without such injury. 

In only one case was an autopsy held, from which it would 
appear that Page encountered the same difficulty in making, or 
neglected to make, the spinal-cord investigations, — a failure 
that he regards as so blameworthy in other physicians. 

In the column of remarks annexed to the cases, rheuma- 
tism, fright, old age, and phthisis are frequently suggested as the 
real causes of death, and recovery was good ground from which 
to suspect malingering. Fraud abounded in most of the claims 
made. It would be interesting to be able to examine the 
records of the plaintiffs' lawyers in these cases. 



CHAPTER IV. 

RECENT DISCUSSIONS OF SPINAL CONCUSSION. 

Long before the introduction of the raih'oad able surgeons 
had recorded cases of injuries presenting many of the same 
symptoms that are now known as those of " spinal concussion," 
"railway spine" (an absurd appellation), "traumatic neuroses," 
etc. The writings of Sir Charles Bell, Boyer, Sir Astley Cooper, 
OUivier, and Abercrombie afford instances in point, but modern 
methods of investigation and medico-legal controversies growing 
out of the claims for damages in alleged concussion cases cause 
attention to be concentrated upon recent cases and the writings 
of later observers. 

Leyden* devotes a chapter of his " Clinic on Diseases of the 
Spinal Cord " to a consideration of cord concussions as having 
special significance from the frequency with which they come to 
notice as a form of railway injury. He describes small lacera- 
tions and capillary haemorrhages as having been found in the 
substance of the cord, in post-mortem examination of spinal- 
concussion cases, by himself. Waters, Bennett, and Kirkbride. 
These findings have not been verified by other observers, as re- 
lated to concussion, when other disorders are excluded. Jewellf 
believes we are justified in assuming some such material change 
in the molecular structure of the cord to account for the symp- 
toms, and says "there can be but little doubt but that a diligent 
search throughout the cord, by competent observers, would re- 
sult in the discovery of undoubted material lesions, sufficient to 
partly, at least, account for the symptoms in nearly all cases." 

Levden regards the prognosis as bad. " The cases are very 
prone, where they have endured for a time without improvement, 

* Klinik der Riickenraarkskrankheiten, Band II. Berlin, 1875. 
t Journal of Nervous and Mental Diseases, April, 1876, p. 280. 
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to assume an irritative character, leading to difficult and some- 
times dangerous forms of myelitis, with its multiform bad con- 
sequences. Tetanus sometimes follows concussion of the spine. 
Also meningeal inflammations," ..." the indirect conse- 
quences of concussion of the spine, are of peculiar interest and 
of prominent practical importance, and such, indeed, as are not 
included in the original hurt." These consequences are usually- 
slow to develop, and consist of chronic meningitis, myelitis, 
myelo-meningitis, neuralgic pains, pareses, paralyses, atrophies, 
chronic degenerations of the cord, etc. He agrees with Erichsen 
that concussions arising from railway injuries present no pecu- 
liar symptoms, as compared with cases produced in other ways. 
They are peculiar only by reason of being made the basis of 
legal action against railway companies. 

In repeating Westphal's experiments* on guinea-pigs, he 
corroborates the observations of small haemorrhages in the pons, 
medulla, and upper portion of the spinal cord after concussion 
of the head and neck, with various degrees of violence. A simi- 
lar set of symptoms are sometimes produced in man by blows in 
the same region, and it is presumed they are due to similar 
lesions. Epilepsy, diabetes, disorders of speech and hearing 
sometimes follow upon jars transmitted to this upper continuation 
of the spinal cord. 

He makes a clear distinction between shock and concus- 
sion of the spine, and shows that the symptoms of the two con- 
ditions are quite dissimilar, or that they have but a superficial 
resemblance. 

After the publication of his "Clinic," Leydenf details a 
case in which, for -a time after the spinal concussion due to a 
railway accident, the symptoms were trifling, and as he did not 
work or improve he was regarded as a simulator. After many 
years severe symptoms developed to his death. Post-mortem 
demonstrated a chronic caseous inflammation of the meninges 
forming a peripachymeningeal tumor. 

♦ Berliner Klin. Woch., 38, 1871. f ArclilT fiir Psychiatrie, 1878, p. 31. 
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This case is of such celebrity and importance that Spitzka's 
fuller translation from the Archiv is given in another part of 
this book. 

Erb,* under the titles, "Concussion of the Spinal Cord — 
Commotio MeduUse Spinalis," includes "those cases in which 
energetic traumatic influences (falls, blows, collision, etc.) have 
given rise to severe disturbances of the function of the cord, 
without any considerable visible anatomical changes in the latter. 
Slight changes, small capillary extravasation, etc., probably exist 
in such cases, but they do not seem to constitute the proper 
essence of the disease ; for the most part the anatomical change 
is quite negative, and we do not yet know what changes, if any, 
constitute the basis of the concussion proper." 

Where coarse anatomical lesions are found, as haemorrhages, 
crushing, hsemorrhagic softening of the cord, etc., the case is not 
one to justify the name of the functional disorder, concussion, a 
restriction greater than that of Erichsen. 

Erb inclines to the view that concussion of the cord is a 
very pecidiar kind of disturbance, and that more or less of it is 
usually present in those severer lesions, but concealed to some 
extent by the symptoms. 

In concussion of the brain he notes that there are no cer- 
tain and constaEit anatomical changes, and it may be complicated 
with crushing and destruction of brain-tissue known as contu- 
sion. The two sets of symptoms may complicate one another 
and yet be separable. Similarly with lesional and functional 
cord disturbances. 

Shoclc of the spinal cord is another synonym he emphasizes, 
and one which Page would do well to consider, if he could be 
induced to regard the spinal cord as part of the nervous system 
likely to be involved in his "nervous shock." 

Erb regards the diagnosis as uncertain (it was when he 
wrote), and the evidence from autopsies unsatisfactory (a state 

* Ziemssen's Cyclopaedia, vol. xiii, p. 844. 
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of things still existing in common with a vast .number of 
diseases). 

Besides the mechanical causes of concussion symptoms, 
Erb quotes Clemens, who assigns excessive coitus as productive 
of severe spinal symptoms. I do not believe these results can be 
mistaken for genuine concussion symptoms. Violent mental 
excitement, especially fear or anger, Erb considers as playing a 
similar part in the production of paretic symptoms, but he doubts 
their resemblance to those of concussion. 

In speaking of the pathological anatomy he says:. "In many 
cases which are examined at an early period nothing at all is 
found in the cord, or at most one or two small, unimportant ex- 
travasations of blood. Leyden reports a case which ended 
fatally in five days, in which the most careful examination 
disclosed no alterations of the cord. In other cases anatomical 
changes are found, which are. not severe enough to be considered 
causes of death. It is supposed that various forms of degenera- 
tion and sclerosis may gradually develop out of concussion, but 
this is not determined with sufficient precision. 

"It is rather rash, therefore, to entertain a decided opinion 
regarding the proper nature of concussion of the cord. It seems 
to be certain that the anatomical report is a negative one. The 
most common view, therefore, is that which supposes only 
molecular changes in the finer nerve elements to have occurred, 
giving rise to either an immediate and complete functional paral- 
ysis of the latter, or forming the commencement of further dis- 
turbances of nutrition, which at a later time may result in 
degenerative inflammation." 

Erb's symptomatology agrees, in the main, with that of 
Erichsen, after excluding the gross lesional forms of the latter 
author, and this grouping is outlined : — 

" a. General and very severe symptoms at the instant of 
injury. Death in a short time. Severe form of shock. 

" h. Severe symptoms at the moment of receiving the injury. 
Cure in a short time. Shght shock. 
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" c. Severe symptoms at the first ; followed by a protracted 
illness of some years' duration ; recovery in most cases. 

" d. Very slight symptoms at the beginning ; a severe pro- 
gressive spinal disease develops after a longer or shorter time. 
Eesult doubtful." 

As this last division of cases includes those affording the 
greater amount of contention in courts, and Erb's summary is so 
fairly complete, it is best that it should be given here entire. It 
is based upon Erichsen's descriptions : — 

" At the first moment, e.g., if a railway collision, the symp- 
toms are very insignificant. The patient has a sensation of 
having been severely shaken, a momentary weakness, perhaps 
some confusion of mind, but soon recovers, picks himself up and 
walks about, dismisses apprehension from his mind, and goes on 
his journey. 

" On the next day, or several days later or even after weeks 
and months, more threatening symptoms set in, perhaps pre- 
ceded for a very considerable time by very slight and unnoticed 
premonitions. A general depression of strength, sleeplessness, 
slight mental indisposition, tendency to shed tears, etc., may be 
noticed ; the patient cannot attend to his usual business ; pains 
appear in the back and limbs, and gradually increase. 

" Out of these symptoms a group gradually develops, which 
is very far from being identical in given cases, but which in 
general presents the following as its chief features : increasing 
weakness of the legs, which may reach different degrees of 
severity ; the gait is uncertain, straddling, stiff, and dragging ; 
uncertainty in standing; indications of disturbed co-ordination 
are often present. Stiffness of the back and the general attitude. 
Back painful, especially when moved ; some of the spinous pro- 
cesses extremely sensitive. Girdle-sensation, parsesthesia of all 
sorts, anaesthesia of various degree and location, and often hyper- 
gesthesia. Weakness of the bladder, diminution and loss of 
sexual poAver. Impaired general nutrition; pale, sallow com- 
plexion; changed expression of countenance. Marked atrophy 



36 SPINAL CONCUSSION. 

in certain muscles and groups of muscles, often quite extensive. 
Disturbances of circulation, bluish complexion, cold extremi- 
ties, etc. 

" With these are usually conjoined symptoms which point 
to a disturbance of the cerebral functions ; broken, poor sleep ; 
timidity and irritability, weakness of intelligence, impairment of 
memory and of power to Avork, change of character, constriction 
of the head, increased irritability of the senses, etc. 

" These are essentially the marks of a very slow meningo- 
myelitis, associated with more or less considerable disturbances 
of cerebral functions. 

" The subsequent course of the disease usually fluctuates a 
good deal. Periods of apparent improvement and comparative 
health alternate with those of downward progress. On the whole, 
a gradual loss usually occurs ; a favorable result is seldom seen ; 
but cases occur in which, after a very long time, the disease has 
considerably improved, or at least has ceased to make progress. 

" This category is largely composed of the cases Erichsen 
has so admirably described ; they have been observed more fre- 
quently of late, especially as a consequence of railway accidents, 
and have acquired a great practical importance in connection 
with the latter {railway spine of the English). They may, how- 
ever, equally well follow other severe concussions of the body, 
and especially of the back. Clemens describes a similar case, in 
which, after a fall from a scaffolding, atrophy and paralysis 
began to appear three-quarters of a year after the accident. The 
two last observations by Scholz are excellent instances of this 
form of concussion. There are various cases of progressive mus- 
cular atrophy originating in surgical injury, which might be 
included here." 

Erb separates cases under two forms : " Either (1) severe 
disturbance quicldy appears, most severe immediately after the 
injury, and is followed in a comparatively short time by im- 
provement, disappearance of the grave symptoms, until recovery 
is complete ; or (2) no symptoms appear at first, or, at most, 
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only trifling ones; the functions of the cord are comparatively 
free ; the idea of a severe anatomical lesion of the cord seems in- 
admissible, and yet after a longer or shorter time severe and in- 
creasing disturbances do follow, which indicate a profound affec- 
tion of the cord. In both cases we shall be compelled to assume 
the existence of molecular changes due to the traumatic lesion." 
As diagnostic means have improved since that article was 
written, his suggestions for differential diagnosis from other 
spinal diseases need not be considered in this place. 

Spitzka * reviewed the subject of " Spinal Injuries as a 
Basis of Litigation," at a meeting of the New York Society of 
Medical Jurisprudence, June 14, 1883. The following are ex- 
tracts from his paper : — 

" There can be very little question, indeed, that speculative 
actions are frequently based on the erroneous allegation of 
spinal disease after railroad collisions and similar accidents. And 
there is little question in my mind that, even where an injury 
has been done, its results are often magnified or perverted, in 
order to overbalance the denial of defendants, on the false prin- 
ciple that the best antidote for one lie is another. The spectacle 
of a suit for damages based on alleged disability from spinal dis- 
ease, as we have witnessed several during the past decade, is a 
humiliating one to the friends of both professions. In more 
than one case has the battle been fought without the limits of 
the court-room by medical and legal detectives, manufactured 
affidavits and suborned spies, and within it by professional men- 
dacity. On the plaintiff's side we have seen lawyers and phy- 
sicians exaggerating the results of a spinal shock, with the pocket 
gaping for a contingent fee unpleasantly visible. On the de- 
fendant's side we see the legal and medical agents of a monopoly, 
who deny the most palpable diseases, and even go so far as to 
exclude the very possibility of railway injury to the spinal cord. 

"It is the belief of physiologists to-day that the func- 

* American Journal of Neurology and Psychiatry, August, 1883, p. 540. 
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tional activities of the nervous system are determined, main- 
tained, and modified by molecular changes of which neither 
chemistry nor the microscope have as yet revealed the precise 
nature. It is also an admitted fact that all injuries, particularly 
of a vibratory force, are capable of arresting or perverting these 
functions. With theories law has little or nothing to do. For 
science it sufiices that the physiological theory and the observed 
facts harmonize. It would be little less than a miracle if so 
complex an organ as the central nervous axis, with its soft 
tissues, its countless interlacing conducting tracts, its myriads 
of delicate nerve-cells and their tender off"shoots, should not 
suffer some disturbance in a collision which telescopes heavy 
cars, plows up the soil like an earthquake, crushes powerful 
engines into an unrecognizable mass of metal fragments, and 
grinds steel and oak to splinters. It is, indeed, surprising that 
more severe and extensive injury is not always done to flesh, 
bone, and nerve than the coroner and surgeon are called upon 
to examine. 

" The great difiiculty under Avhich both the legal arid 
medical gentlemen, connected with trials growing out of real 
and alleged injuries to the spinal cord, labor, seems to be a 
belief on the part of the plaintiffs that it is necessary to prove 
the existence of coarse organic disease of the spinal cord and its 
membranes in order to convince a court or jury that damage has 
really been done. On the part of the defense a similar impres- 
sion prevails, and is aided by an excessive zeal to prove simu- 
lation on the part of the plaintiff. 

" Violent concussion of the nervous axis may produce in- 
stantaneous death, although no evidences can be found in the' 
dead body to explain its occurrence. The fact is there. We 
can only assume that the molecular arrangement has been shaken ' 
to a degree exceeding the limits of viability ; just as in the case 
of strychnia or conium poisoning, where, although respectively 
the most frightful spasms, or the most profound paralysis, indi- 
cating a grave disturbance of the nervous functions, precede 
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death, no structural evidences of thRr action can be found ; or, 
as the most violent storm may sweep across the mental horizon 
without leaving a material trace in the brain of the lunatic. 

" It is, I may venture to say, the growing belief among 
those who have faithfully studied the subject, that most so-called 
organic diseases of the spinal cord are preceded by a stage in 
which there are no anatomical changes discoverable by our 
present methods of investigation. I feel convinced that this 
applies to so-called spastic paralysis, to locomotor ataxia, and to 
some cases of multiple cerebro-spinal sclerosis. If this be ad- 
mitted, there is nothing strange in the fact that a profound 
shock to the cord which, as just stated, may have death as an 
immediate sequel, may, in those who survive, lead to chronic 
degeneration of that organ and its membranes; and, indeed, 
whatever premises we may start with, and whatever reasoning 
we may employ, the empirical observation proves that such de- 
generation, entailing paralysis and other serious ills, does result 
from spinal shocks. However, gross disease of the spinal 
cord, such as haemorrhage, myelitis, or compression, will rarely 
become the subject of litigation. Few of the subjects of 
these disorders, if these date from a railway injury, live long 
enough to bring a suit ; of the remainder, still fewer survive the 
suit, and if they do the character of the disorder is usually so 
plain that its existence cannot be gainsaid." 

Spitzka regards concussion symptoms as indicating spinal 
irritation, and says : " As all cases of spinal irritation, particu- 
larly those due to concussion, agree in being annoying, painful, 
and disabling maladies, entailing a severe martyrdom of body and 
mind, these facts should be made the basis of every fair demand 
for and allowance of compensation." 

Erichsen has given " the term spinal meningitis to what 

should more properly be called spinal or njeningeal irritation. 

I But the sufferings of the patient are the same, no matter by 

what name you call them, and of the reality of his cases there 

can be no doubt. 
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" The most difficult eleftient in these cases is the distinction of 
genuine disorder from simulation. As far as I can judge from the 
testimony given in a number of them, as to the existence of real 
or feigned disease, I should be inclined to believe that over one- 
half of those in which a verdict has been secured, including several 
in which very large sums have been obtained, were and are shams. 
One fine day, about three years ago, a physician called at my 
office, who claimed to have sustained severe injuries to his spinal 
cord by the fall of an elevator. I did not intend at the time to 
make an examination of him, for the situation was a new one ; 
I had to sail between the Scylla of neglecting a colleague in 
alleged distress and the Charybdis of being suspected of copart- 
nership in a speculative action ; so I sat listening and reflecting 
while he continued his history. I soon found that I had a man 
of low moral tone to deal with, a physician so ignorant that he 
did not recognize his own ignorance, and had not even taken 
the trouble to read up the encyclopsedias, whose perusal might 
have enabled him to manufacture more plausible symptoms than 
he showed ; in short, I found that the injuries were entirely 
fictitious, and that not six cents but six months in the peniten- 
tiary would have been a proper recompense for this subject. 

" It is usually easy to make an absolute diagnosis between 
simulation and severe spinal irritation ; it is sometimes impossible 
to demonstrate either the reality or the unreality of the milder 
forms of this disorder. But as the latter is not likely to be 
feigned by the simulator, who is rather apt to overdo matters, 
the cases in which the physician is at a loss must be very few 
indeed. A more serious element of uncertainty is due to the 
fact that a co-existing hysterical tendency in females, or a hypo- 
chondriacal state in males, may lead to the nursing and develop- 
ment of symptoms for which the mental condition of the patient 
is responsible, though that very mental state may date from, and 
be due to, the accident to which the unquestionably real and ob- 
jective symptoms are attributed. Where a doubt arises as to the 
existence of such an element, the medical witness owes it to him- 
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self, his profession, and the cause of justice to call for the oppor- 
tunity of giving a full and free explanation. It is none of his 
affair whether the jury wiU come to an erroneous conclusion ; the 
turning-point in the decision of such cases is not, in my experi- 
ence, the impression made by the witness or its accentuation or 
perversion by opposing counsel in their summing up, but the 
charge of the court ; and the medical witness is far safer in 
appealing to the intelligence and understanding of a judge than 
to the knowledge and logic of a jury." 

He warns simulators that grave nervous diseases and in- 
sanity have overtaken pretenders thereto ; the simulated dis- 
order becoming real in time. Among many other excellent 
suggestions Spitzka remarks that " a biased witness is satisfied 
with the flimsiest evidence," and, encouraging the medical witness 
to appear unbiased, he says : " I have had the opportunity over 
and over again of seeing that admissions made by a medical 
witness, frankly, against, or apparently against, the side which 
called on his services, do not injure his standing as a witness ; 
on the contrary, an impartial attitude involuntarily calls for 
respect, though the momentary advantage which a suppression 
or distortion of facts might accomplish be lost thereby. A 
medical witness does not, like a lawyer, summing up for his 
side, speak for the present moment, but for all time. He is 
not the advocate of a party, but a representative of science ; 
he should inflexibly adhere to the straight line of truth. A 
lawyer may defend one position in one case, and the very oppo- 
site in another, Avithout, as far as I can learn, losing any pres- 
tige thereby. But when a medical witness forgets his allegiance 
to the exact truth for one moment, he may live in constant ap- 
prehension of the fact that he may testify in an entirely different 
way on other occasions, and be confronted with a condemnatory 
contradiction. 

" While it is true that fraud has undoubtedly accomplished 
its end in more than one • litigation, it is equally true that sub- 
jects of serious spinal disease have lived, suffered, and died, 
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under the suspicion of being simulators, and that a post-mortem 
examination disproved the suspicion." 

Spitzka's conclusions, formulated in propositions as follows, 
are commended to all lawyers and physicians concerned : — 

"1. Spinal injuries, entailing as they do unparalleled 
suffering and disability, are pre-eminently proper grounds for a 
claim for compensation at the hands of those who, through neg- 
ligence, are responsible for their occurrence. 

" 2. Inasmuch as the previous existence of a neurotic state, 
such as hysteria and hypochondriasis, may be responsible for 
many disease phenomena ensuing after railway and other shocks, 
allowance must be made in favor of the defendant to such 
extent as it can be reasonably inferred that he is not responsible 
for the plaintiff's disorder. The same presumption and allow- 
ance should be made in case the plaintiff is shown to have 
suffered from syphilis or any other affections, such as certain 
pelvic disorders in females which predispose to the development 
of spinal disease. 

"3. It is an interesting question whether the burden of 
proof as to the existence or non-existence of previous disease 
which may mitigate damages should lie with the plaintiff or with 
the defendant. 

" 4. The presumption in the case of a litigant asserting the 
existence of disease of the spinal cord is that he is really a 
sufferer. The question of simula.tion should always be raised 
where the direct proof of an alleged disorder is not satisfactory ; 
but the burden of such proof should rest with the defendant, 
and every litigant in such cases should be considered a sick man 
till he is proven to be a sham. 

" 5. Every attendant circumstance of an accident or of vio- 
lence, leading to alleged spinal injury, should be made a part of 
the trial-record. I find it difficult to understand, from a medical 
point of view, what the philosophy of the ruling of an eminent 
judge in the Harrold case was when he ruled out as inadmissible 
evidence relating to the rapidity of the train before the collision. 
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"6. The sooner corporations show an inclination to admit 
the claims of honest claimants for compensation, and to contest 
complaints on their merits, — in short, to limit themselves to 
methods which do not smack of chicanery, — the sooner will the 
public, the press, courts, and juries be able to recognize and 
willing to condemn improper claims, and to brand and to prose- 
cute those who endeavor to coin capital out of the misfortunes 
of others by the fraudulent pretense of spinal disease." 

In the discussion following the reading of Dr. Spitzka's 
paper. Dr. M. A. Henry suggested that the existence or non- 
existence of a predisposition should constit^,te a strong point in 
judging of these cases. Persons predisposed to injury of the 
spine from slight shock, might be predisposed equally to loco- 
motor ataxia from causes which would not produce the same 
result in other persons. This ought to be taken into considera- 
tion. Colonel Moulton said : " I do not believe in government 
experts; I believe in a healthy rivalry under the present system, 
by which the best witnesses are bound to be selected. The 
chief stimulus of honest scientific investigation is a combination 
of the love of their science and of fame. This will produce 
more capable and honest witnesses than any government or 
judicial appointment." 

Putnam,* from cerebral symptoms found in cases of injury 
of the kind under discussion, called attention to the relation be- 
tween hemiansesthesia and hysteria. Subsequently, Charcotf 
pronounced the major symptoms, "which render the patients 
unable to work or to resume their occupations for months or " 
years, to be often only hysteria, nothing but hysteria," with the 
symptomatology precisely like that observed in women. Oppen- 
heim conclusively proved that the sensory and motor symptoms, 
such as anaesthesia and pareses, did not correspond with those 

* Boston Medical and Surgical Journal, September 6, 1883. 
t Le(ons sur les maladies du syst&me nerreaux, iii, p. 251. 
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found hi hysterical subjects, and Charcot abandoned his former 
position ungracefully, and now holds that the condition is "a 
dynamic and psychical paralysis very similar, at least, to the 
hysterical paralysis." 

Next, Putnam,* in a paper on " The Medico-Legal Signifi- 
cance of Hemiansesthesia after Concussion Accidents," alludes to 
"falls, railway collisions, and the like having given rise, even in 
male subjects, to impairment of the sensibility, general and 
special, of one side of the body (sometimes to a less degree of 
the other also), and it has twice happened that these symptoms 
have furnished valuable evidence against the probability of 
malingering, where claims had been made for damages. 

"The medical expert is rarely called on to the witness- 
stand under more annoying circumstances than when required 
to testify as to the real condition of a patient who claims to be 
suffering from the effects of a railway collision or similar acci- 
dent, yet who presents no sign of disease that might not be 
ascribed to simulation. Under these circumstances anything 
of the nature of objective signs of disease is heartily welcome, 
and the symptoms to which I have referred, though not strictly 
objective, yet possess almost the same degree of significance. 

" There is nothing in a hemiansesthesia, especially if incom- 
plete, to appeal to the imagination or sympathy of a jury, and 
in its typical forms, at least, its simulation would imply an 
amount of knowledge and skill that none but the best profes- 
sional cheats would be likely to possess." 

Three of Putnam's five cases of the kind were not making 
any claim for damages, and had no motive for deceit. The 
discovery of the hemiansesthesia was apparently a surprise 
to aU.. 

"As Thomsen and Oppenheim point out with regard to 
their own cases, it is evident that the discovery of anaesthesia, 
even of the so-called ' hysterical ' type, does not necessarily justify 
the diagnosis of hysteria, and it is indeed high time that this 

* American Journal of Neurology and Psychiatry, August and November, 1884. 
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much-abused and misleading term, with its invidious implica- 
tions, should be superseded. This is especially true as regards 
court cases, for the admission of the diagnosis of hysteria is 
liable to throw a weapon for ridicule and disparagement into a 
skillful lawyer's hand. 

"It seems to be by no means necessary that the injury 
causing these persistent hysterical symptoms in man should be 
severe. A sharp, sudden jolt and jar, with its accompanying 
emotional excitement, is enough. 

" Neither is a very neurotic temperament a necessary condi- 
tion. In only one of these cases was this present to any 
marked degree. 

" The hemiansesthesia does not always involve all the dif- 
ferent kinds of sensibility, or certainly not all to the same 
degree. 

"As in the case of true hysteria, there may be a relative 
analgesia, only discovered by deep pricking, etc., while the con- 
tact sense remains apparently unimpaired, and there is, at least, 
no marked disorder of sight and hearing. (According to Thom- 
sen and Oppenheim, tbe concentric retraction of the visual field 
is the most constant symptom.) These partial anaesthesias, how- 
ever, such as incomplete analgesia, a moderate retraction of the 
field of vision, a loss or diminution of hearing for bone conduc- 
tion only, the importance of which as a sign was pointed out by 
Dr. G. L. Walton,* might justly be taken to indicate a truthful 
plaintiff better than a claim of complete blindness, etc. 

" A loss of sensibility over parts of the body not the seat of 
paralysis of motion or of injury, and yet limited by the median 
line, would also, probably, be less likely to be simulated than a 
loss confined to injured or paralyzed parts. 

"A greater degree of anaesthesia over such parts seems, 
however, to be the rule, even in certainly genuine cases. 

"There is one indication of truthfulness on the part of 
a claimant, which, although only occasionally present, is of 

* Brain, No. xx, 1883. 
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especial value. It sometimes happens that the area of absolute 
or relative analgesia is bounded by a definite line other than 
the median line of the body, being confined, for example, to one 
limb, or part of a limb. If now it is found that this bound- 
ary line remains accurately the same during a prolonged ex- 
amination, or on repeated examinations, it may be assumed 
with confidence that the patient is not shamming, for it is' 
impossible for a healthy person to observe a line of this sort 
with anything hke accuracy. Such, at least, is the conclusion 
reached by Dr. S. G. Webber and myself, as the result of 
some experiments undertaken, at his suggestion, upon several 
individuals. 

" The same test would doubtless be applicable in regard to 
the visual field. It is also probable that even slight atrophy 
and diminished electrical reaction, in limbs claimed to be par- 
alyzed, is presumptive evidence against malingering, inasmuch 
as it would be difficult for persons wilfully to keep a part so 
stiU, even when not under observation, as to bring about this 
result. 

"Again, a person feigning hemianassthesia could scarcely 
simulate the disorders of the reflexes met with in typical cases, 
especially the impairment of the reflexes excited by irritation 
of the mucous membrane. 

" Of course, it is not to be understood that these signs of func- 
tional impairment of sensation, even if accompanied by impair- 
ment of motion, etc., are claimed to show more than that the 
patient is not an absolute cheat. He may still be guilty of ex- 
aggeration, and even though he be proved pretty conclusivedy 
to have functional nervous disease, the prognosis may, of course, 
be good. 

" The question often arises in court cases : Does the fact that 
the symptoms complained of have endured a long time (previous 
to the trial) warrant the conclusion that they will pass away but 
slowly, if at all ] It is probable that this question may be an- 
swered in the negative, so far as the locahzed functional disor- 
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ders are concerned. Such symptoms may last indefinitely, so 
long as the influences are unfavorable to a cure (such as the 
prospect of a trial), and yet in the end pass away very rapidly. 
Perhaps this is less often true, however, of cases of the neuras- 
thenic type. 

"The question often arises with jury trials, What attitude 
shall be taken toward the term ' hysteria ' ■? 

" Senseless as the designation is, it has to the popular and 
to the scientific mind two different, yet both pretty definite, 
meanings. To the former it is almost a term of reproach, sug- 
gests exaggeration, if not half-conscious simulation. Its pains 
and palsies are supposed to be only ' mimic ' ailments, which an 
eff'ort of resolution could dispel. The expert knows, however, 
that this view is only a coarse half truth ; that, in fact, hysteria 
is, in some of its forms, a distressing, serious, and obstinate 
malady, and that its ' simulations ' of other diseases are in 
reality only similarities. 

"The former, or belittling view of hysteria, is, of course, 
the one usually taken by the counsel for the defense. But, if 
the patient really have hysteria, it is certainly better that the 
fact should be recognized by both sides, an opportunity claimed 
for explaining the nature of the disease, than that the prosecu- 
tion, shunning -all mention of the true diagnosis, should darkly 
hint at possible organic lesions, leaving it to the defense to bring 
forward the obnoxious word, using it as a synonym for exag- 
geration, womanishness, and deception. The opinion should 
not be allowed to prevail that hysteria is only a ' mimetic ' dis- 
ease. For, on the minds of those making this statement in 
court, the designation carries with it a flavor of unreality and 
insignificance. The paralyses of hysteria are no more mimetic 
of the organic paralyses than the reverse is true, or than the 
cough of bronchitis is mimetic of the cough of phthisis. It is a 
case, as has been said, not of simulation, but of (outward) 
similarity." 

Putnam's cases will be found in another part of this book. 
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Dana* reviewed the contributions to the matter of " Con- 
cussion of the Spine, and its Relation to Neurasthenia and 
Hysteria," and from his paper the following is extracted : — 

" The physician who is called into court to testify in a case 
of spinal injury witnesses a curious spectacle. The lawyer for 
the prosecution waves before the jury a volume of 'Erichsen 
Upon Spinal Concussion.' He reads to them in impressive 
accents the statement that every injury to the spine, however 
slight, is full of danger to the sufferer. He asks, with sonorous 
emphasis, if Mr. Erichsen is not a surgeon of Avorld-wide fame, 
and if he does not say that slight injuries to the back may cause 
chronic spinal disease of the most serious character. He sneers 
at the work of a certain Mr. Page, who is known to be pro- 
fessedly only a railway surgeon. He shows that his client has 
paralysis, anaemia, meningitis, — in fine, 'spinal concussion.' 

"On the other hand, the lawyer for the defense brandishes 
triumphantly a larger work, by Mr. Herbert Page, on 'Injuries 
to the Spine ;' he reads to the jiuy cases of malingering therein 
related ; shows that Mr. Erichsen has for years made a business 
of being an expert for people with injured spines, but that 
he has never yet found a case that proved fatal. He quotes 
Mr. Page's two hundred and thirty-four cases of spinal concus- 
sion, in most of which recovery resulted, and shows, through 
his medical expert, that the spinal cord is so admirably protected 
that it could never possibly be injured by anything so utterly 
trivial as a railway collision. 

" The medical experts themselves in these cases necessarily 
testify in the most diverse ways, according to their natural bias, 
or the particular surgical authority or pecuniary support upon 
which they rely. And authorities are so unsettled and contradic- 
tory, and symptomatological data so uncertain, that two medical 
men can, with perfect honesty, if they go by written works, 
support quite opposite views." 

Briefly epitomizing Erichsen, Page, and other authors, up 
to 1884, Dana concludes : — 

• New York Medical Record, December 6, 1884. 
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" It seems to me to be proven beyond a doubt, despite Mr. 
Page's arguments, that external violence and jars, apart from any 
haemorrhage or other lesion, may cause an acute, subacute, or a 
chronic myelitis, with softening or secondary degenerations. 
Not many of these cases have yet been reported, because they 
are rare and because there is not yet ar widely diffused knowl- 
edge of the methods by which the different forms of chronic 
myelitis are diagnosticated. And it ought, perhaps, to be added, 
that a certain predisposition, syphilitic or neurotic, is necessary 
for the development, by traumatism, of most of these forms. 

" But it is claimed not only that myelitis, but that a chronic 
meningitis or meningo-myelitis may be set up by concussion of 
>the cord. It is to this pathological class that Mr. Erichsen 
relegates a very large part of his reported cases. In doing this 
he had undoubtedly given a more serious aspect to many of 
i these cases than they deserved. Meningitis and myelitis are, as 
^ we have stated, serious diseases, yet the cases Mr. Erichsen de- 
scribes do not die. 

" I fully agree with Mr. Page that a large proportion of 
these cases, when analyzed, can be shown to be cases of strain 
or rupture of muscular and ligamentous structures, injury to 
nerves, or the results of a general nervous shock, and that the 
spinal cord has no more to do with the disease than the stomach. 

" I hesitate to say, however, that Mr. Erichsen is entirely 
wrono- in his pathology, or that there is not sist up in some of 
these cases a low grade of meningeal inflammation or congestion ; 
or even if there be not, as in the case of Mr. Jepson, patches of 
softening. This is certain, however, that heretofore too little 
stress has been laid upon the symptoms produced by neuritis, 
strains, and general nervous shock." 

Dana does not doubt that " in the largest class of troubles 
resulting from accident and injuiy to the spine, the main source 
of the symptoms is a general functional nervous disturbance. 

" The fright, excitement, and more or less severe bodily 
injury produce often a profound shock. From this the nervous 
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system gradually emerges into a state that may be broadly char- 
acterized as one of asthenia, morbid irritability, and defective 
inhibition, — a chnical picture familiar to all. 

" Sleeplessness, irritability, states of depression, defective 
memory, inability to do ijiental and physical work, headache, 
tinnitus, nervousness, vasomotor disturbances, excessive sweat- 
ing, asthenopia, large pupils, spinal pain and tenderness, mus- 
cular weakness, tremor and twitchings and irregular pulse, are 
the ordinary symptoms. 

" The use of electricity in testing muscular and nerve irri- 
tability and degeneration, when carefully applied, is of the 
greatest value. At the last meeting of the American Neuro- 
logical Association, I suggested that the test of diminished or 
increased electrical resistance in affected limbs might be of value 
in some cases. In one case, in which I tried it, the alleged 
lame and injured limb showed slight diminished electrical irri- 
tability and increased electrical resistance in two successive 
trials on different days." 

(This was before the days of the absolute galvanometer, the 
use of which might have shown that the want of uniformity of 
resistance was apparent, only, and not real.) 

" The matter of prognosis, also, calls for more accurate de- 
termination. Mr. Page is inclined to take a rose-colored view 
of the prognosis in these cases. He thinks that a large majority 
recover, and that nearly all tend to recovery. He does not seem 
to have met cases like those of Buzzard,* or where organic dis- 
ease finally set in as in Ede's cases, Petit's, and my own. He 
never has met any serious results to vision, as have Wharton 
Jones and Erichsen. 

" His views are rather too hopeful, and decidedly are not 
always borne out by his own notes : ' Patient improving at last 
accounts ' is a formula given, but it may mean very httle after all. 

* " Nearly twenty years ago, Dr. T. Buzzard {Lancet, 1865 and 1867) inyestigated the after- 
histories of eight cases of cerebral and spinal concussion. Two to four years later, none were 
found well, and one had died of phthisis. The same author cites cases apparently showing that 
spinal concussion may develop pneumonia, phthisis, imbecility, convulsions, diabetes, aneurism. 
In his cases, however, there seeths to have been an element of brain injury." 
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Traumatic neurasthenia, or railway hysteria, is generally recov- 
ered from in a great measure. In my experience, traumatic neu- 
rasthenia is the most amenable to treatment. But it is very 
often the case that the man who has had a severe nervous 
shock is never entirely the same man he was before. This is 
particularly the case if he has reached middle life, or is of a neu- 
ropathic constitution. The very old and the very young seem to 
suffer less. 

" The object of my paper has been to show : — 

" 1. That the term spinal concussion is a misleading and 
often incorrect one, and that the symptoms which are usually 
Associated with that name are really symptoms of traumatic 
neurasthenia, hysteria, and hypochondriasis, associated more or 
less with symptoms of injury to the vertebral ligaments and 
muscles, and to the spinal nerves ; that, in other words, spinal 
concussion is mental shock and physical bruising. 

" 2. That this traumatic neurasthenia is, in a measure, a real 
disease, though it is very hard to say how much is real and how 
much the patient puts on. 

" 3. That it may be, and often is, simulated, and that it 
requires the greatest care to detect skilled imposters. 

"4. That we need more objective tests for the purpose of 
determining the existence of these subjective neuroses. 

"5. That the prognosis of railway or traumatic neuras- 
thenia and hysteria is very good so far as steady improvement is 
concerned, not so good as regards complete recovery. 

" 6. That concussion of the spinal cord alone, followed by 
temporary loss of function, or by myelitis, does occur in rare 
instances. 

" 7. That, in the predisposed at least, injuries and jars may 
set up chronic myeHtis, without there being a lesion of the 
spinal column. 

"8. That Mr. Erichsen has in his book on 'Spinal Con- 
cussion ' erroneously attributed functional troubles to the results 
of organic spinal disease. 
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" 9. That Mr. Eiichsen's book on ' Spinal Concussion ' has 
a strong tendency, erroneously, to attribute to a shaking of the 
spine and a supposed ensuing meningitis symptoms really due 
to mental shock, peripheral injury, or mahngering." 

Following the reading of this paper at the New York 
Neurological Society, November 11, 1884, Dr. Hammond stated 
that he agreed with Dr. Dana in the view that there was such a 
thing as spinal concussion, and, further, "that it is difficult for 
us to tell by the symptoms what the exact nature of the injury 
is that the patient has suffered. But this fact, I think, remains, 
that there is some injury which the spinal cord is capable of 
suffering, which is not of such a serious character as to cause 
death, and which is not accompanied by any injury to the bones, 
or to the muscles or ligaments. That, after all, is the practical 
point." Dr. Hammond then related the history of two cases of 
spinal concussion in which he had been called as an expert. 
The first patient suffered from muscular weakness, spinal pains, 
severe general nervous symptoms, and walked with a paralytic 
gait. There was no positive evidence of organic disease of the 
spinal cord. He received large damages, but he still, twenty 
years after, suffers from his trouble. The second case, of a 
somewhat similar character, made a better recovery, but still 
walks with a canp. Dr. Hammond thought that this patient 
suffered from some organic disease of the cord. He referred to 
the first case in this country in which a post-mortem was made. 
The patient was a. physician, who fell on the ice and suffered 
from the symptoms of antero-lateral sclerosis. On post-mortem 
sclerotic patches were found throughout the spinal cord. "I 
think," Dr. Hammond said, " traumatism may give rise to spinal 
affections without there being any palpable lesion of the soft 
parts, or of the bony structures, or the ligaments." 

He did not think that haemorrhages in the cord were re- 
covered from, nor could he conceive of concussion of the brain 
without loss of consciousness. 
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Dr. J. G. Johnson thought that railway employes suffered 
less often than passengers from the "pure concussion" symp- 
toms, excluding myelitis or meningitis. The passenger, on the 
other hand, "who has had a good shaking up and a terrific 
scare, has no object in getting well. The company has got to 
pay him roundly ; it has to pay him for his loss of time ; it has 
to pay him for his suffering, both mental and physical ; it has to 
pay his surgeon also ; his surgeon has an unknown quantity to 
handle ; he has something to treat that the patient does not un- 
derstand. If the patient has a broken leg he knows what he 
has got, and the doctor cannot come in and discuss spinal con- 
cussion symptoms, and all that. He has seen broken legs be- 
fore ; he has cold extremities, vomiting, exhaustion, and so on ; 
but he has not had the scare of a doctor coming in, feeling up 
and down his back to see whether it pains him, and asking 
whether he can stand on his legs, and going through all those 
symptoms, that unknown quantity which they know so well to 
do. He has not had some confrere to come in and suggest some 
more' doubts. The doctor, in a good many cases, is hungry, and 
the big corporation may pay his bill. He has to examine that 
back often ; he has to find out just what these doubtful things 
mean ; and the patient having it iterated and reiterated begins 
to believe himself that there is something terrible the matter 
with him. He does not dare to go out and take a little fresh 
air and exercise (which, as my friend. Dr. Hammond, says, is 
the best thing to restore the nerves), because a railway man 
might be around and spy him using his limbs. He gets morose, 
and has no object to get well, because that suit is not settled. 
He begins to have some motor disturbances ; he has those pro- 
fuse sweats, etc. When you come to take that kind of disturb- 
ance — of expecting to recover from the company — out of the 
question, they get well frequently with indecent haste." 

He alluded to the frequency with which loss of virility was 
alleged in these cases, and continued: "I think there is no 
doubt that serious, lesions of the spine and spinal cord do occur 
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as the result of railway concussions. We have mingled with it 
a large variety of other symptoms. When a train is suddenly 
stopped, the patient is violently thrown backward and forward, 
shaking up all his viscera and the whole sympathetic nervous 
system, and the other organs suffer. Added to that their terrific 
fright and the utter helplessness of their condition, and the effect 
upon the mind is something severe. But with all that, when 
you come to consider the fact of compensation, we find these 
cases so much aggravated that I do not think any physician is 
right to go into court and swear that the patient has disease of 
the spine unless he has the physical symptoms, and he should 
not rely upon the statement of the patient, who is interested to 
make matters as bad as he can. 

"The length of time, doubt, and uncertainty of the cases 
are important elements to consider. As far as a surgeon for 
a railway company being affected in his evidence by outside in- 
fluences is concerned, he would find that truth was the first 
essential ; he would not hold his appointment for twenty-four 
hours when his company was satisfied that he was not truthful. 
When we are sent to investigate a case on behalf of the cor- 
poration, we make as thorough and as exhaustive an examina- 
tion as it is possible with the knowledge that we have, and our 
report is made in writing and goes to the company's office with 
everything bearing against us as well as for us. If we misrep- 
resented that case, and this is shown in evidence in court when 
the case comes to trial, it shows that we are ignorant or dis- 
honest, and our walking tickets are prepared. No man can 
hold his position as a surgeon for a company who is not honest, 
because they pay on an opinion, and if it is not truthful they do 
not want it." 

Dr. Johnson's railway companies are, therefore, undoubt- 
edly governed upon proper principles, by broad-minded men and 
poHcies, but he should not make his inclusion extend to all such 
corporations, for companies are never better nor worse than 
those who compose them. Occasionalli/, the lowest moral grade 
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of surgeon, the hardest swearer, irrespective of his learning, is 
alone successful in being employed. 

In his otherwise most excellent volume, Byrom Bramwell* 
exhibits too much of the influence of Herbert Page in the por- 
tion devoted to "Concussion of the Spinal Cord, with Special 
Reference to the Spinal Symptoms which Result from Railway 
Collisions, and the Method of Investigating Railway Cases." 

He restricts his definition to the symptom-group only, 
and excludes discoverable lesions. He acknowledges that the 
functional activity of the gray matter of the brain or cord may 
be temporarily deranged by vibrations or shocks from without, 
but doubts permanent efiects, " for it will always be impossible 
in any case, in which apparent simple concussion is followed by 
permanent organic disease, to be certain that some structural 
change (however minute) was not present from the very first." 

He maintains the existence of organic lesions from the 
beginning, and divides spinal symptoms from traumatic violence 
into four great groups : — 

"Group 1st. Cases in which symptoms of acute myelitis, or 
meningitis, or both, or of acute compression of the cord, follow 
immediately upon and are directly due to the accident." 

We can acknowledge at once that these and other organic 
troubles may be caused by a concussion of the spine, and in that 
sense only should they be considered spinal-concussion symp- 
toms ; but in the defense of this group Bramwell is certainly in 
error in stating that "cerebral symptoms are, as a rule, com- 
pletely absent imlesg the head has been injured, and the symp- 
toms of general nervousness, which are so prominent in the 
great majority of cases of so-caUed ' concussion of the spine,' 
the result of railway accidents, are rarely observed." 

It is, on the other hand, rarely found that the railway acci- 
dent, that confers myelitis or compression symptoms, has not 
imparted concussion symptoms, also, in the strict sense. 

* Diseases of the Spinal Cord, p. 312 et seq< 
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" Group 2d. Cases in which undoubted symptoms of acute 
myehtis, meningitis, or rapid compression of the cord follow, 
after a brief interval, upon an accident or injury." 

He regards these instances as of rare occurrence. 

"Group 3d. Cases in -which chronic organic disease of the 
spinal cord, or of its membranes, results from traumatic 
injuries." 

This class of cases Bramwell is in doubt about as to fre- 
quency, and thinks that investigations extending over years 
should be made to elucidate the matter. His most commonly- 
occurring cases are in — 

" Group 4th. Cases in which functional derangements of the 
spinal cord (which are generally associated with, and probably 
in many cases depend upon, derangements of the cerebral nerve- 
centres) result from traumatic causes." 

The chief symptoms which patients complain of are : — 

" 1. Pains in the back and limbs. These are present in the 
great majority of cases, and are often very prominent; in some 
there is also tenderness on pressure and hypereesthesia. 

" In some cases the pains in the back are due to bruising 
of the soft parts in the neighborhood of the spine ; in others to 
sprains of the spine (stretching and twisting of the spinal liga- 
ments and muscles) ; in others they seem to be more closely 
allied to the ' sickening, dragging ' pains in the back, and down 
the course of the sciatic nerves, which are so common in spinal 
nervous weakness (neurasthenia spinalis), and which probably 
depend upon profound nervous exhaustion." He follows Page 
in this. 

" 2. Numbness, priclding sensations, feehngs of heat and 
cold, pins and needles, hypersesthesia, and anaesthesia. 

" 3. Muscular exhaustion and debility, which are often 
ascribed to paralysis and functional paralysis. The muscles are 
often soft and flabby; there is often general, hut not localized, 
muscular wasting ; the reflexes are either normal or exaggerated; 
the electrical alterations, if any, are of a simple kind (simple 



RECENT DISCUSSIONS OF SPINAL CONCUSSION. 57 

diminution); there are no qualitative changes; fibrillary twitch- 
ings are sometimes present. 

" 4. Constipation and slight impairment of the expulsive 
power of the bladder are sometimes present ; the urine may con- 
tain phosphates; loss of appetite and diminution of sexual 
power are common complaints. 

" (AU of the spinal symptoms just enumerated are met with 
in purely functional derangements of the cord ; indeed, the cases 
which we are now considering have, in many particulars, a very 
close resemblance to neurasthenia spinalis.) 

" 5. Headache, sleeplessness, occasional dimness of vision, 
confusion of thought, failure of memory, irritability of temper, 
loss of emotional control, inability to concentrate the attention 
or to undertake any continuous mental work, irritability of the 
heart and a tendency to palpitation, mental depression, hope- 
lessness of recovery, dread of paralysis, etc. 

" 6. Loss of appetite, deterioration of the general health, 
loss of weight. 

" I must, however, repeat that organic disease of the cord 
may result from the injuries sustained in a railway collision, and 
that positive signs of organic disease may be present in addition 
to the symptoms of functional derangements which have just 
been described. 

" When well-marked derangements of the functions of the 
spinal cord follow a blow on the back or other traumatic injury, 
the practical physician must, in many cases, content himself 
with endeavoring to determine : — 

" 1. Whether the symptoms are indicative of organic dis- 
ease or of functional derangement. 

" 2. If the symptoms are due to organic disease, what is the 
exact situation, extent, and nature of the lesion % 

"3. If there are no distinct indications of organic disease, 
are the symptoms (a) due to derangement of the functions of 
the spinal cord or of the cerebral centres, and (h) are they 
genuine, exaggerated, or fictitious 1" 
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Bramwell's subsequent statements are mainly those of either 
Page or Erichsen, but in addition he makes a most excellent 
suggestion, one that I have always urged in advising lavryers, 
physicians, and the court. 

" Subjective symptoms per se should alvi^ays be vievi^ed with 
suspicion, and should be valued according to the character and 
reUability of the patient, his general behavior, the amount of 
damages which he is claiming, and the whole collateral (non- 
medical) facts of the case." Further : " No importance should 
be attached to slight objective differences obtained by instru- 
mental means, such as electricity, unless they have been elicited 
by an observer whose capabilities of observation are beyond 
suspicion." 

PhiUp Coombs Knapp* regards Erichsen's composite of 
" Concussion of the Spine" as compounded of too many distinct 
conditions to be trustworthy, and from the vagueness of his 
classification his ideas on prognosis proved misleading. A re- 
action against Erichsen, of course, followed, and it was aided by 
the cynicism that naturally arises when we see a man, who has • 
claimed to be permanently injured, walk off as well as ever 
when the damages have been paid. It has seemed to me, how- 
ever, that this reaction has gone too far. 

Knapp thinks that Page's work reads "like that of a special 
pleader for the railway companies," and calls attention to no 
mention of the reflexes being made in any of Page's cases. 

" Trauma," he says, " may produce certain definite lesions 
of the spinal cord and its coverings, besides the vague and ques- 
tionable results of pure ' concussion.' It may, in the first place, 
cause fracture or dislocation of the vertebrae, and, secondarily, 
affect the cord itself In these cases it not infrequently happens 
that the patients exhibit the symptoms of injury to the cord, while 
the injury to the vertebrae is noted only at the autopsy. With or 
without injury of the vertebrae, however, we may find serious 

* Boston Medical and Surgical Journal, Nov. 1 and 8, 1888. 
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injury to the cord, — hsemorrhage into the meninges, or into the 
cord itself, rupture of the pia with hernia of the cord, or acute 
myelitis.* 

"In addition to these cases of what may be called 'acute 
injury to the cord,' where the symptoms develop immediately 
after the accident, it is a well-attested fact that chronic degener- 
ative processes may be due to an injury ; and here, of course, 
the symptoms are very insidious in their onset. Spitzkaf and 
GowersJ cite cases of tabes dorsalis due to injury, and Hoff- 
mann§ has just reported a very interesting case of tabes from 
Erb's clinic at Heidelberg due to a prolonged daily concussion 
of the whole body, especially the abdomen. Dana,|| too, has 
cited a case where tabetic symptoms followed a railway accident 
to a syphiUtic subject, where he thinks the accident determined 
the localization of the morbid process. Besides tabes, injury 
may produce lateral sclerosis, progressive muscular atrophy,^ 
diffuse sclerosis,** and disseminated sclerosis,tt the last two 
affections being extremely difficult to diagnosticate in their 
early stages. 

" There is, or rather was, another lesion of the cord which 
was once deemed of great importance, and was regarded by 
Erichsen as the chief source of the symptoms of his ' Concussion 
of the Spine,' namely, spinal leptomeningitis. We used to 
hear of it, but lately the cases have become rare, and, in fact, 
few now diagnose with Strumpell's dictum, J J ' A case of primary 
chronic leptomeningitis, which can be surely and convincingly 
proven clinically and anatomically, does not exist.' 

" Finally, in the brain and its coverings injury may produce 

* B. Leyden, Klinik der Buckenmarkskrankheiten, i. 371, ii. 61, 92. 139. 

t Spltzka, The Cliionic Inflammatory and Degenerative Affections of tlie Spinal Cord. 
Pepper's System of Medicine, vol. v, p. 865. 

J Gowers, Diseases of the Nervous System, i, 289. 

§ Hoffmann, Archiv f. P. uud N., xix, 438, 1888. 

{{ Dana, Nervous Syphilis Following Railroad Injury. The Post Graduate, April, 1888. 

^ Gowers, op. eit, vol. i, p. 450. 

** Gowers, op. dt., vol. i, p. 238. 

tt Spitzka, op. eit, p. 884. 

%X Lehrbuch der speciellen Path, und Therap. der in. Krankh. 
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various lesions — fracture of the skull, meningeal and intra- 
cerebral hsemorrhage, pachymeningitis interna hfemorrhagica, 
meningitis, softening, abscess, tumor, and various functional 
disorders, such as epilepsy, paralysis agitans, and chorea.* 

"Furthermore, injury may give rise to various psychosesf 
and chronic degenerative processes, especially paretic dementia. J 

"Besides these affections there are other cases of a more 
obscure character vv^here our diagnosis is often doubtful and our 
prognosis sadly at fault. 

"Whether there is a true 'concussion of the spinal cord' is 
still a matter of doubt. By this term I mean a paraplegia fol- 
lowing injury, where the cord has sustained no coarse mechani- 
cal lesion, where ' molecular changes in the finer nerve-elements 
have occurred, giving rise to an immediate and complete func- 
tional paralysis' (Erb), a condition analogous to the common 
concussion of the brain. Page questions the possibility of such 
an affection, but cases have been reported which clinically 
answer the requirements.! The anatomical relations of the cord 
naturally render it difficult for true concussion to occur; and, 
moreover, in simple concussion there is apt to be recovery, so 
that post-mortem evidence is lacking. Cases have been reported 
(Leyden), however, where paraplegia came on suddenly after an 
injury and terminated fatally, although no lesion could be found 
after death. Some of these cases are, of course, untrustworthy, 
as they were observed at a time when the methods of examining 
the cord were less exact, so that it is hard to exclude the exist- 
ence of contusion or punctate haemorrhages into the cord. Du- 
menil and Petel,|| however, still hold to the belief in commotion 
of the cord, which may be the origin of consecutive inflamma- 
tory lesions or sclerosis, and Dana^ admits the existence rarely 
of true concussion. Some writers, Obersteiner** among them, 

* Ch. Bataille, Traumatisme et Neuropathic. 

t Hartmann, Archiv f. P. und N., xv, 98, 1884. 

J R. V. Krafft-Ebing, Lehrbucli der Psychiatrie, vol. i, p. 166. 

§ Wm. Hunt, Concussion of the Spine. Pepper's System of Medicine, vol. ■/, p. 913. 

II Archives de Neurologic, January, March, May, 1885. 

H Medical Record, December 6, 1884. 

** Med. Jahrbiicher, p. 531, 1879. 
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hint at the existence of chronic concussion in men who are 
constantly exposed to jarring, as railway employes, but such 
cases are more likely to be classed among the degenerations of 
the cord, as in Hoffmann's case already cited." 

Knapp's most typical cases are recorded elsewhere in this 
volume. He sums up his cases to the effect that the commonest 
symptoms were cerebral disturbances. Eight had headache or 
pain in the head, and eight had vertigo ; ten had some psychical 
disturbance, nervousness, restlessness, irritabihty, inability to 
make prolonged effort, depression, anxiety, loss of memory, and, 
in at least one case, distinct mental impairment ; two had some 
sort of convulsive seizure, one only seemed to have been affected 
by any terror, and in him the effect was slight. 

"Motor disturbances were not uncommon. Seven patients 
had muscular weakness, which sometimes amounted to actual 
paralysis, although chiefly when there was neuritis. Several had 
tremor, two had Romberg's symptom, and one inco-ordination. 
Several had muscular wasting, and four diminished electrical 
excitability, chiefly from neuritis. The knee-jerks were increased 
in three cases, diminished in three, and absent in one. 

"Sensory disturbances were less common. In only four 
cases was there poor vision, due generally to definite causes in- 
dependent of the injury. In three cases the other special senses 
were impaired, generally on one side. Three patients had dip- 
lopia and one nystagmus. One had monocular diplopia, sluggish 
pupils, and xanthopsia ; the last symptom was noted in one of 
Oppenheim's cases. Contracture of the field of vision was 
found but once, but in a few instances the fields were not ex- 
amined. Anaesthesia in varying degrees was noted in seven 
cases, due in two, at least, to neuritis. In four of these seven 
cases, and in two others, there was parsesthesia. In no case, 
unless possibly one, was the anaesthesia strictly unilateral 
hemiansesthesia. 

" Digestive disturbances were occasionally seen, and in five 
cases there were vesical symptoms — signs of paresis of the 
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bladder. Two men reported impotence. Pain in the back was 
found in seven cases, and several others had pain in the side, 
limbs, or abdomen. The pain in the back was usually associated 
with tenderness over the spinal muscles and was increased on 
motion. In a few instances it was associated with tenderness 
over the spinous processes. 

" What is the cause of such an array of symptoms'? Is 
there only hysteria, — ^nothing but hysteria] Is there merely a 
strain of the muscles of the back, with neurasthenia added to 
it 'i Is there merely a functional derangement, or is there some 
structural change in the nervous system 1 Of course, it is not 
possible to find any one diagnosis to fit so many different cases, 
but these cases and their attendant symptoms may furnish us 
with some data to aid in considering the whole subject of so- 
called concussion of the spine. 

" Before discussing the question further, it is essential to give 
some sort of a definition of what is meant by the two vague 
terms, hysteria and neurasthenia." 

He inveighs against these terms as "convenient ' dumps ' for 
cases where we can make no diagnosis," reviews Charcot un- 
favorably, indorses Oppenheim's conclusions, and notes that 
Westphal * also " asserts that these cases cannot be brought 
under the rubric of hysteria. 

"After severe concussions, or the psychical trauma of in- 
jury, the victim is thrown into a pronounced neurasthenic state, 
which may last for years. His nervous system is utterly shat- 
tered, or, to use the phrase of the day, he is ' all broken up.' He 
is nervous, irritable, emotional, perhaps hysterical; he is over- 
come by trifles ; he is exhausted by the slightest effort. He may 
present no objective symptoms, but he remains an utter wreck. 
There is a general weakening and a decline from the normal 
standard in the functions of the central nervous system, especi- 
ally in the domain of thought, the will, and the emotions. The 
symptoms may be milder. Here the patient finds himself 

* Archiv f. P. und N,, xvll, p. 282, 1886. 
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changed. Instead of being capable of continued exertion or 
strain, he is easily upset ; trifles annoy him ; he is irritable and 
quick-tempered ; he has lost the power of rebounding after press- 
ure, of maintaining the calm, good-tempered spirit which perhaps 
he had before ; his sleep is not so sound ; he starts when a door 
slams ; his children annoy him ; he is fretful and fault-finding. 
It may be that such a man is able to work as well as before, and 
to earn as much money, but if he be in some responsible position 
perhaps his judgment is less sure, or his bearing toward his asso- 
ciates less agreeable. He is no longer a ' good fellow,' but nerv- 
ous and disagreeable. 

" The psychical conditions noted : Depression, anxiety, loss 
of memory, mental impairment, the tremor, the exaggerated re- 
flexes, and the swaying with closed eyes ; the pronounced parses- 
thesise, the vertigo and headache (persistent headache being 
confessedly not a symptom of hysteria [Charcot]) ; nystagmus, 
vesical paresis, — all these point to something besides hysteria or 
the hysterical state. Moreover, incontinence of urine, nystag- 
mus, and exaggerated reflexes are symptoms which we should 
expect to find in organic rather than in functional disease. 

" It seems to me that the theory of an organic lesion, pos- 
sibly the lesions suggested by Westphal, is the one which is the 
most satisfactory in many of these cases." 

He appeals for support to Bramwell's similar views and to 
the general lesions found in the bodies of some of those killed by 
the great railway accident at Charenton in 1881. 

Knapp's conclusions are as follow : — 

1. Concussion of the spine, in the strict sense of the term, 
although probable, is still a matter of doubt. 

2. Muscular strain, spinal irritation, and peripheral neu- 
ritis are not uncommon complications. 

3. Injury may give rise not only to gross mechanical lesions 
of the central nervous system, with symptoms coming on soon 
after the accident, but also to typical chronic degenerative proc- 
esses of insidious onset. 
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4. Injury may also give rise to various functional affections 
of the nervous system, including psychoses, hysteria, and neuras- 
thenia. 

5. Hemiansesthesia is not pathognomonic of hysteria, but 
is found in other conditions. 

6. Psychical disturbances — anxiety, hypochondriasis, de- 
pression, emotional disturbance, and lack of power of applica- 
tion — may exist alone or in conjunction vpith other affections. 

7. The neurasthenic state is often produced by injury, but 
true hysteria is rare. 

8. Both the hysterical and the neurasthenic states may be 
superimposed upon organic disease, obscuring the diagnosis. 

9. There is a fairly typical symptom-complex, with psy- 
chical disturbances, paraesthesia, anaesthesia, slow . and feeble 
movements, exaggerated reflexes, etc., which is not uncommon, 
and is probably due to organic disease. 

10. The prognosis of these conditions is grave. Improve- 
ment is not uncommon, but complete recovery is rare. 

Bremer* states that " modern investigators, though not able 
to establish the pathogenesis of the ailment, have succeeded in 
doing away with a considerable mass of superstitious rubbish 
that used to cling to the subject, and, by the comparative study 
of related disorders, have been enabled to throw considerable 
light on the nature of certain heretofore inexplainable and para- 
doxical symptoms." 

He details the case of a negro whom he suspected of sham- 
ming, particularly as the sensory and motor failures were upon the 
same side of the body as the injury to^the head. Four years 
later the patient was found to be wasted with bladder and head 
trouble, " a complete wreck, the very reverse of his former self," 
and living on the charity of his friends. Bremer says : " This 
case taught me how imprudent it is to proceed in the examina- 

* A Contribution to the Study of the Traumatic Neuroses (Railway Spine). Alienist and 
Neuiologist, July, 1889. 
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tion and the judging of nervous affections in too dogmatic a 
manner." 

Referring to Oppenheim's notice of the frequency of equi- 
lateral paresis in concussion cases, Bremer next records the case 
of a farmer who was thrown from his wagon and struck the left 
side of his head, back of the ear, against a stump, with left-sided 
paresis and anaesthesia following. Dr. Prewitt is mentioned in 
the same article, in another case of " traumatic neurosis " in a 
young man whom he, too, suspected of malingering, on account 
of an alleged equilateral paresis in an injury of the head. 

Bremer well says : " There can, of course, be no doubt that 
a large portion of this money (twenty-five million dollars esti- 
mated as annually paid to injured railroad employes in the 
United States and England) goes to parties who are in no wise 
entitled to damages, who owe them, not to the gravity of their 
complaints, but to the deeply-rooted prejudice of the average 
juryman against corporations, especially railroads. 

" But exceptionally the reverse is the case. Owing to the 
ignorance of some lawyers who have not familiarized themselves 
with the peculiarities of the nervous disorders produced by trau- 
matism, coupled with fright, the honest sufferer is sometimes 
wronged, because his counsel does not understand enough to lay 
before the testifying physician or- medical expert appropriate 
questions to elucidate the nature of the nerve trouble for which 
the plaintiff asks damages. It is especially the unsophisticated, 
plaintiff who will appear to his disadvantage in the witness-chair 
if the hysterical and emotional side of the case be not fully ex- 
plained to the jury. Such a man is apt to appear as an impostor, 
especially when counsel for defendant knows how to take advan- 
tage of the mental weakness of the plaintiff. The line of argu- 
ment of the opposing counsel generally is as follows: (1) To 
prove that plaintiff did not receive the injxiries for which he sues 
at the time and under the conditions stated; (2) if he did, it was 
his own fault, owing to the lack of ordinary care ; (3) that the 
symptoms of which he complains are the result of a vivid 
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imagination, or, to say the least, that they are erroneously exag- 
gerated for the purpose of working upon the feelings of the 
intelligent jury." A case in point is given where, in spite of 
grave disease, mainly subjective, " the patient looked stout and 
had a florid complexion. At the time he sued his employers for 
damages, about two years after the accident, he had very much 
improved. The plaintifl" was treated by counsel for defendants 
as an impostor and lazy ' goodrfor-nothing,' and, as he made a 
bad impression on the jury by his overemotional, unmanly, and 
hysterical behavior, but principally by the fact that his looks 
seemed to belie the gravity of his symptoms, a verdict was ren- 
dered in favor of defendants. His lawyers had not the slightest 
idea of the nature of the disease of their client. The man will 
never recover ; his working power will be damaged for the rest 
of his hfe." 

As an off'set to the foregoing, he gives the instance of an 
iron-worker, of about forty years of age, who " had received an 
injury very similar to that of the above patient, except that there 
was no epileptogenic zone, and that his trouble consisted prin- 
cipally in a paretic condition of the left leg. The waihng of his 
wife, the commiseration of the neighbors and friends, and prob- 
ably the examinations of the doctors and lawyers, had all helped 
to develop a rather serious case of railway spine. The man's 
claim was settled about fourteen months after the accident, but 
there Avas no improvement. He continued to remain in bed and 
to harass his family with his everlasting complaints. This proved 
too much for the wife. She ran off with another man, taldng 
all the money with her. On the following morning the patient 
got up, dressed, went out, inquired for and obtained work, and 
succeeded in making a living for himself and three children. 
Several years ago he moved out West and Avent to farming." 

This was hardly a genuine case of " railway spine," but, 
admitting that it was a veritable concussion case, recovery might 
have taken place gradually, and the bedridden habit have been 
broken up by the mental impression, as in " Christian science 
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cures." There is too much uncertamty about the matter, as the 
case is reported, to enable a decision between real and feigned 
disease. 

Seguin,* under the heading " Traumatic Neuroses," deals 
with the recent literature of " all the functional or qijasi-func- 
tional morbid states of the nervous system which result from 
injury," variously designated cerebro- spinal concussion, spinal 
concussion, railway spine, railway brain, etc. He admits that the 
" psychic, sensory, special sensory, motor, and so-called trophic 
functions may be altered, and give rise to symptoms variously 
grouped," after concussion accidents. Oppenheim's classifica- 
tion is preferred, and the hypochondriacal condition, auto-sugges- 
tion, and other features urged by Page and Charcot are dwelt 
upon. 

"Nothing is easier," he says, "for an ordinary human be- 
ing than to resist the slight pain inflicted in ordinary tests for 
anaesthesia. In none of Oppenheim's, Wolff's, and Knapp's 
cases was the crucial test of faradic excitation by a wire point 
tried. Pricking and pinching are useless tests, and even the 
intense secondary faradic current delivered by a single wire may 
be withstood by a normal human being. This I have witnessed." 

This recalls Bramwell's reminder that electrical tests are 
especially fallacious in the hands of inexperienced persons. In 
cases where (however rare) the physician is not incompetent 
and the patient is not an expert, where the plain tift' does not 
know everything and the doctor nothing, a fair opinion might 
be reached as to whether the will-power was sufficient to with- 
stand anything short of a thunderbolt. 

" As regards motor symptoms, it is noticeable that in these 
cases, excepting where a local definite injury to a member was 
produced, true paralysis, and especially the reaction of degenera- 
tion, were absent. The walk, when affected, differs from that 
of any known symptom-group indicating central nervous disease. 

* Annual of the Universal Medical Sciences, 1889, vol. iil. Philadelphia : P. A. Davis. 
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Reflexes, more especially the patellar reflex, are,' as a rule, in- 
creased. The latter condition has extreme examples aff'orded 
by sexual neurasthenia," says Seguin, — a remark paralleled by 
Page's * quotation from Hutchinson that " no condition of defect- 
ive tone is more certainly revealed by large pupils than that 
which results from sexual irregularities in early life." 

It is probable that there are a few complaints not dependent 
upon sexual disease or sins, even though the suflerer may have 
been in a railway accident. The fact that syphilis, etc., may 
produce a great range of troubles similar to, and in some cases 
identical with, those caused by bodily injury is not usually lost 
sight of by damage contestants. " The action of the bladder is 
often reported as abnormal, but in most cases this is impossible 
of verification. We must take the patient's word for the incon- 
tinence or irregular micturition, which he can most easily pro- 
duce." This is true of pretended sphincter loss of control, but 
in alleged detrusor failure the test for ammoniacal urine should 
be made. Even this, however, merely indicates that the urine, 
when retained, is ammoniacal. 

Impotence he regards as an unreliable symptom. " We are 
utterly unable to control the patient's assertion on this point, 
which usually appeals very strongly to the sympathies of a mas- 
culine jury. Cases are recorded where fecundation was success- 
fully accomplished by a ' victim ' shortly after a favorable verdict." 
Pending the trial of a case, a " victim " seemed to be honestly 
puzzled over approaching paternity. Then, again, fecundation 
is possible without erectile ability. 

Seguin points out a very important resemblance of the 
symptom-group of Knapp to that of many non-traumatic cases 
which annoy the physician so much by their vagueness, their 
subjectivity, and by their incurability. 

"We acknowledge that we do not fully understand the 
pathology of these cases, which we classify as hypochondriacal, 
hysterical, or even delusional, and which we sometimes see 

» Op. at., p. 181. 
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twenty years after the beginning of symptoms sometimes much 
worse, but usually not so in reality." 

The pre-existence of symptoms before an accident, he thinks, 
should be looked into, and Page's claim that bromide of potas- 
sium may cause conditions allied to those alleged as occurring in 
concussion Seguin commends. There are few cases brought into 
court wherein this is not at least insinuated as responsible. 
Seguin is right, however, in stating that the bromides are fright- 
fully abused in medical practice. 

That hypnotism and the mere witnessing of a railway acci- 
dent may cause full concussion symptoms can be left to the judg- 
ment of any one. 

" The escape of persons who are asleep, at the time of a 
railway accident, from the symptoms of traumatic neuroses, is 
admitted by all writers, and should exert a powerful influence on 
our judgment of the pathology of the affection." 

Seguin is in error in supposing that " all writers " have any- 
thing like unanimity on this point. Few writers mention the 
matter at all, and I know of two cases, reported in Chapter VI 
of this book, where sleeping at the instant of the accident did 
not confer immunity. 

Henry Rollings worth Smith,* at the American Medical 
Association meeting, Newport, R. I., June 25, 1889, in a paper 
entitled " Concussion of the Spine in its Medico-Legal Aspects," 
stated that the legal liability of capitaUsts and corporations for 
pecuniary damages through negligence was established by the 
English Parliament, in 1846, through "Lord Campbell's Lia- 
bility Act." 

" In Michigan the limit of the claim is fixed at five thou- 
sand dollars; in New York it is ten thousand dollars; in Mis- 
sissippi it is such compensation as shall be deemed fair and just 
in reference to the injury sustained by the plaintiff; in Tennessee 
it includes mental and physical suffering, loss of time, necessary 

• Journal of the American Medical Association, August 10, lb89. 
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expenses of the deceased, and damages to the beneficiary ; but 
in Pennsylvania, since the adoption of the new Constitution, 
there is no limit. 

" So generally is this liability for injury caused by negli- 
gence admitted that most corporations or employers do not hesi- 
tate at a prompt settlement of a just and reasonable claim, being 
influenced thereto not only by a proper regard for the suifering 
induced, but also as an acknowledgment of ' the majesty of 
the law,' it being now a well-settled principle that 'they are 
liable for past and future physical and mental suffering, together 
with the loss of earning power, where the consequences are such 
as, in the ordinary course of nature, may be reasonably expected 
to ensue.'* 

"A recent example of the disposition of a corporation to 
promptly relieve suffering, and settle a just pecuniary demand 
for injuries received in transit, is shown by the . action of the 
Lehigh Valley Railroad, of Pennsylvania, where, after an acci- 
dent to an excursion train at Mud Eun, in October 30, 1888, 
in which sixty-three persons were killed and over eighty 
wounded, the company made a prompt and amicable settlement 
with most of the claimants, at a cost of over $150,000, though 
the coroner's jury, after a rigorous examination of the case, 
failed to report any want of care or proper vigilance on the part 
of those in charge of the train." 

He quotes the opinion of Judge Willard Bartlett, of the 
New York Supreme Court,! on " the relation of scientific experts 
to the administration of the law." "In an action for damage," 
says the judge, "arising from accidents on railroads, the re- 
spective parties are often assisted by surgeons who testify to the 
nature, extent, and consequences of the plaintiff's injury, and 
also often advise counsel as to the conduct of the surgical part 
of the case. A wise doctor should, however, take care not to 
act in both capacities. If he testify, he should not act as assist- 

» Patterson, Railway Accident Law. Philaaelphia, 1886. 

t Proceedings Sixty-first Meeting of the New York Society of Medical Jurisprudence 
and State. Medicine. New York, March li, 1889. 
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ant covmsel, and if he act as assistant counsel he should keep 
off the witness-stand, because he will naturally become preju- 
diced in favor of the party in whose service he is acting, and 
the jury will regard such a witness as prejudiced, and his testi- 
mony as that of a partisan, thus materially detracting from the 
force and effect of his evidence. The attitude of the physician 
called as an expert should be as nearly as possible one of entire 
impartiality as between the litigants." Judge Bartlett also says: 
" 1 have every reason to believe that cases are not unknown in 
Avhich the plaintiffs counsel have said to a physician, 'I think 
my client's injuries are serious; go and see him for me; if 
you find that he is not seriously hurt I shall not expect you to 
charge me anything for making the examination, but if you 
conclude that his injuries are incurable I will call you as a 
witness and pay you handsomely.' As this is manifestly incor- 
rect, no such proposition would be accepted by a really honor- 
able professional man of high character." 

These important matters will be taken up in this book in 
the part assigned to medico-legal considerations. 

Dr. Smith mentions a case of Hodges,* wherein the plain- 
tiff celebrated his $10,000-verdict victory " by becoming up- 
roariously drunk, and it required the united strength of three 
policemen to take him to the station-house." In the implied 
malingering of this case it is to be remembered that in the trau- 
matic neuroses, particularly where the brain or cord is injured, 
there is an undue susceptibility to alcoholic influence ; very little 
suffices to cause frenzy. But in the other case cited by Hodges, 
"in which there was a claim of im potency resulting from the 
injury, and the jury expressed their sympathy by a verdict of 
$18,000, yet not long afterward the man was convicted of 
bastardy," if impotency claim alone was the cause of the verdict, 
apparent injustice was done the defendant, though impotence is 
used in too wide a sense to include erectile loss, sexual impair- 
ment, indisposition ; and, so far as procreation is concerned, the 

•Boston Medical and Surgical Journal, April, 1881, p. 36S. 
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only true impotency consists in spermatic defects, which latter 
may not exist and the other difficulties may be present. 

Certamly the culprits guilty of substituting a badly injured 
person for the real plaintiff should have penitentiary punish- 
ment. The doctor quotes Judge Wilson, of the Philadelphia 
Court of Common Pleas, as recalling an instance of this kind 
where large damages were obtained. 

A case of probable malingering follows which would be 
worth reporting if the subsequent history had been reported, or 
at least enough of it to warrant more than the query: "Was 
this a case of successful malingering, or was it paralysis from 
hysteria]" 

Dr. Smith unadvisedly remarks (page 185) that "if the 
disturbance is functional it can be cured, and there may be no 
permanent disability," forgetting that "functional" ailments are 
as infrequently curable as are the organic ; but he very properly 
alludes to the necessity of eliminating "all symptoms not 
evidently free from the disorders of the spinal cord due to pre- 
existing diseased conditions, or show to what extent the accident 
was connected with them." 

In view of Charcot's discomfiture the citations from him 
on hysteria are unhappy. Dr Smith has often seen such cases 
as Reynolds describes, "in which a patient has no intention to 
deceive, but really believes that he is the victim of serious 
organic disease. He is usually of a highly nervous tempera- 
ment and often very active, mentally. His fixed belief induces 
functional disturbances, as twitching, muscular pain, excitable 
action of the heart, palpitation, exhaustion after slight exercise, 
and he becomes impressed with the idea that he is unable to do 
anything; that he is paralyzed, and that he cannot sleep, awak- 
ing unrefreshed." These hypochondriacal conditions evidence 
the unhealthy effect of the mind upon the body in same cases, 
and this influence finds its ultra expression in the alleged ability 
of the Sandwich Islander to lie down and die by mere will 
effort. Mental impressions should be properly weighed but not 
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regarded as productive of all symptoms in all cases, unless we 
except the Sandwich Islander. 

That injury to the spinal cord should always be indicated 
by atrophy of the muscle should not be inferred, as Dr. Smith 
thinks, from anything Gowers has written, and hence the con- 
clusion is wrong, that " when no change is noted in the nutrition 
of the muscles doubt may well exist in the mind of the expert 
as to there having been any concussion of the spinal cord." 
(See Bramwell, on trophic centres, in his " Diseases of the Spinal 
Cord.") Dr. Smith also runs counter to most authors in limiting 
the advent of symptoms to hours or days, and "not weeks subse- 
quently, when his mind, by dwelling on the accident and being 
posted as to the symptoms of successful awards made in other 
claims, has induced that emotional, hysterical or decidedly fraud- 
ulent condition of the body and mind which constitutes ma- 
lingering." 

t 

H. Judd* at the same meeting stated that in twenty years 
he had found but two cases of alleged concussion of the spinal 
cord aside from litigation cases. 

" It is demanded by the honest business interests of the 
country, .by cities, by transportation, mining, and manufacturing 
companies, and by all employers of laborers, that the subject of 
spinal concussion receive the most thorough attention at our 
hands. If we do not expose the cheats and frauds, and protect the 
deserving claimant, who can do so I That cities and corporations 
are robbed of vast sums of money yearly by malingerers, aided 
by unscrupulous legal talent, and by ignorant or dishonest 
surgeons we all know to be true. This subject has reached this 
disagreeable status - a person can claim to be injured in a col- 
lision of trains, or by other accident; no objective symptoms or 
signs can be discovered, nor upon close examination found. 
Nevertheless, such person never fails to find abundant medical 
testimony and the assistance of friends, which, with the required 

* Journal of the American Medical Association, loc, cit. 
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legal talent, will be sufficient to successfully prosecute a suit. 
Especially is this true when the defendant is a corporation. 
Such cases can he and are based upon, and carried to the end 
upon, only a few vague subjective symptoms, every one of which 
depends alone upon the word of the claimant who seeks 
damages." 

Dr. Judd furnishes seven instances of malingering in which 
railways were victimized, and further says : — 

"I must certainly question if there be such a disorder or 
injury as concussion of the spinal cord, as some of the books 
tell us or describe it;" and he refers to "notorious cases of pure 
fraud and malingering in which honest but credulous physicians 
were misled, deceived, and their reputations injured. 

"To learn the truth these cases must be followed and ob- 
served, not only before judgments are paid, but for months 
afterward." 

• 

Dr. W. H. Pancoast observed, after the reading of these 
papers, that he firmly believed that cases of concussion of the 
spine occurred, and were followed by serious consequences, for 
he had seen such. "I have seen cases where a violent concus- 
sion in a railway accident has so affected the contents of the 
spinal canal as to cause effusion, or such alteration of the mem- 
branes of the cord, or of the cord itself, as to be followed by 
paralysis more or less complete. Many members of this Section 
of Surgery and Anatomy must, in the course of their lives, from 
mis-steps or other accidents, have recognized the force and pain- 
ful effects of concussion. I have within the past few weeks been 
engaged in a medico-legal case, where a dehcate lady, the wife 
of a physician engaged in a large and active practice, was 
thrown from a carriage in which they were both driving. A 
careless coachman driving a heavier carriage ran into them, and 
the coUision threw her to the ground, and against a wheel, with 
such violence that she became insensible. She has remained an 
invahd ever since, with marked symptoms of paralysis on one 
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side. In neither of these cases was there hysteria or malin- 
gering. 

" There are mahngerers, and we must be on our guard 
against them, and I ha^e such faith in the honor of the mem- 
bers of our regular profession, as a class, that I do not believe 
they would be parties to such a deception. I have been called 
as an expert in several such cases, and have sometimes settled 
the medico-legal questions in my office to the satisfaction of 
both sides. I feel assured that this learned body recognizes the 
existence of such an injury as spinal concussion, and also that, 
while the great railroads that do so much for the benefit of the 
country shoidd be protected from suits inspired by fraud and 
ignorance, the great public should also ha^e protection. I 
think that if corporations would give fair compensation for in- 
juries received at their hands, through accident or the careless- 
ness of their employes, and not insist that such injury should 
be proved to be permanent, a cause exciting to fraud or malin- 
gering will be removed. 

" I 'give credit to the corporation surgeons of desiring to be 
honest, and giving a truthful, scientific diagnosis from their 
stand-point ; then, why should we not also recognize the state- 
ments of the surgeon of the injured, as being inspired by the 
same motive, even if some may occasionally be deceived by an 
ingenious and artful malingerer. 

" From my experience, I think that very many railway in- 
juries can be satisfactorily adjudicated, and the sufferers prop- 
erly compensated, by the judicious surgeon acting as mediator 
between the opposing lawyers, to the honorable satisfaction of 
both parties." 



CHAPTER V. 

OPPENHEIM ON TRAITMATIC NEUROSES. 

Some of the most important contributions, in twenty years, 
to the subject under examination, have been made by H. Oppen- 
heim, of the Berhn University.* His numerous monographs 
he has recently revised and condensed in book form. He was a 
pupil of Westphal, to whom he gratefully inscribes his work. 
He owes its instigation to Westphal, who favored the view that 
the so-called functional symptoms were due to small myelitic or 
encephalitic points analogous to multiple sclerosis. 

Introductorily, Oppenheim states that in Germany more 
interest had been aroused concerning spinal injuries since the 
1871 law, relating to the liability of corporations, etc., and the 
publications of Bernhardt, Westphal, and Rigler. The latter 
inclined to " spinal irritation " as accounting for the phenomena. 

Oppenheim abandoned his original idea of organic causes, 
derived from his teacher, and later suggested, in lieu of spinal 
concussion, the term Traumatic Neuroses. Others had styled it 
Traumatic Neurasthenia. The objection to the neurosis desig- 
nation is contained in its generically including a great many 
surgical ailments, wholly outside of the matter of concussion, 
such as direct injury to the sciatic or other nerves, head injuries, 
neuritis if instituted by trauma, epilepsy induced by a fall, chorea 
similarly caused, and other nervous derangements ; and even if 
the more definite restriction to a traumatic neurosis is used, it 
then is necessary to explain that spinal concussion is the par- 
ticular traumatic neurosis meant. 

Neurasthenia also is applicable to too many differing condi- 
tions. It is as great an omnibus as is "softening of .the brain." 

* Die traumatischen Neuro3en nach den in der Nervenltlinik der Cliarite in den letzen 
5 Jaliren, gesammelten Beobachtungen heaibeitet und dargestellt yon Dr. Med. Herm. Oppen- 
lieim, Decent an der Universitat. Berlin, Verlag von Hirscliwald, 1889. 

(77) 
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Oppenheim excludes consideration of fractures and other 
direct lesions and holds to the belief that many cases supposed 
to be organic were really functional neuroses and that simulation 
had frequently been unjustly suspected. 

He notes also, that concussion can produce insanity, and he 
lays special stress upon the cerebral affections; a certain group 
of symptoms being mainly cerebral. Too little attention, he 
claims, has been paid to the fright and excitement as factors too 
potent to be neglected. 

There was a tendency on the part of many authors to con- 
fuse hysteria with simulation. The often-mentioned sensation 
disturbances, he claims, justify the term railway brain rather 
than railway spine, as the brain and not the spine is the seat 
of many described conditions. 

But, he also notes, it must be observed that cerebral ascrip- 
tions are often wrongly made, and Charcot has particularly erred 
in dwelling upon hysteria as mixed up with these. That author 
paid too much attention to mixed ansesthesiae and hysteroid 
spasms, to the exclusion of other derangements. The melancholic 
conditions and other psychoses are referable to' the injury and 
have nothing in common with hysteria. Finally Charcot was 
led to accept this view, as he had not carefully differentiated 
simple hysteria from what he calls traumatic hysteria. He, with 
others, dwelt too much upon the emotional phenomena, to the 
neglect of the trauma. He experimented with hysterical sub- 
jects, and by hypnotic suggestion caused them to believe that 
they had the paralytic conditions such as are found in concussion 
cases, and where trauma had enfeebled the emotions by auto- 
suggestion paralytic conditions and contractures were produced. 
Page inclines to these ideas. Charcot now admits that all the 
symptoms cannot be classified under hysteria. 

Oppenheim relies upon his own observations made in hospital 
and consultation with other physicians, during the preceding 
five years, rather than upon the statements of other observers. 
His object was to afford the practicing physician information 
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concerning this very difficult class of diseases. He regards the 
points of theoretical discussion as more important than the 
general literary opinions, to which latter he gives but little 
room. To the symptomatology he considers the main interest 
attaches. 

An outline of each of his thirty-three cases is given in the 
next chapter. From his analyses of these cases he deduces 
material for his remaining chapters; the third division of his 
book being : — 

" The Catises and Characteristics of the Injuries. — A part 
of the cases under observation were due to railway accidents. 
We do not iaclude cases of skull fracture or spinal luxation 
which occur through crushing of vehicles, etc., productive of 
symptoms of central nervous injury. Functional troubles only 
that are caused by collision and derailment are considered in this 
connection. 

" The most common manner in which such injuries are sus- 
tained is through the person being thrown upward and back- 
ward, or the head is struck against the sides of the car, or, in 
the case of engineers, against the boiler; and occasionally the 
victim is thrown to and fro. 

"While there may be no external injuries, worth mention- 
ing, which could account for the nervous lesion, all authors agree 
that such concussions and jolts of the body can unduly stretch 
and tear the ligaments, muscles, and other structures, or cause 
severe bruises. 

" It often happens that the patient may have lost conscious- 
ness, but retains his recollection of the events. 

" Causes of different kinds may produce identical pathologi- 
cal conditions ; as falling from a suddenly started locomotive may 
set up troubles similar to those sustained by collisions or derail- 
ments. 

" There is nothing specific about raihvay injuries, as similar 
disorders are frequently induced by machine accidents, such as 
encounters with rotating wheels, revolving belts, etc., catching 
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the hand or foot and striking the head or back, tossings toward 
the ceihng, falls from ladders. Sometimes beams fall upon the 
patient, or he is in an explosion, or slips on the ground. Any 
one ■ of these may be followed by symptoms of traumatic neu- 
roses. This shows that the manner of the injury receipt may 
vary, and that the symptoms depend more upon the nature of 
the hurt and the location of the lesion. It is noticeable that 
when severe accidents fractured the bones the symptoms of trau- 
matic neuroses seldom developed. This suggested to Erichsen 
the idea that the fracture saved the cord from gross injury, the 
force being spent in breaking the bones. 

" Most of the cases were factory hands, presenting symp- 
toms superficially related to the subject, and who were sent by 
the benefit societies to the Charite to secure the opinion of the 
physicians. 

" A few of the cases were of the non-damage kind, and the 
development of their symptoms is similar to that of the others. 

" In the greater number the emotional disturbance was 
severe enough to produce the troubles. Patients have stated 
that at the time they were so frightened that it was impossible 
for them to do anything, while in other instances fright was 
denied, which may be true for some strong organizations, for in 
a few it was very difiicult to discern the emotional extent. That 
fright, however, has a great influence upon causing the neurosis 
is best proven by the mental shock predominating. 

" An instance is aff"orded of one who was locked up in a 
burning house, and of a second whose locomotive was about to 
collide with another, and yet each person had presence of mind 
enough to do the right thing at the right moment. 

" Symptomatology. A General Sketch of the Disability. 
Picture. — Immediately after the injury, or weeks or months there- 
after, variable symptoms develop and differ in severity, but, 
nevertheless, show the familiar combination of symptoms of 
traumatic neuroses in a general way, as the extent of the injury 
and individual analysis of the symptoms will show. 
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" There may occur a stunned condition of a few hours' or 
days' duration, but, as often, there is a climaiX of unconscious- 
ness or bewilderment. Occasionally a hallucinatory bewilder- 
ment appears. In numerous instances the patients do not have 
any symptons at first, and can render assistance to others at the 
time, but, after a few days, or a longer while, disease may ap- 
pear. There are cases where both patients and physicians look 
for weeks for surgical symptoms, and overlook the nervous dis- 
turbances which were present all the time, and the beginning 
of which cannot be fixed. The first troubles are usually of a 
subjective character. Complaint is made of pain at the point 
of external hurt, and, when there Avas a general concussion of 
the body, pain was located in the lumbar and sacral regions. 
Such pains are aggravated by movements, and in walking, 
standing, or taking hold of anything it becomes necessary to 
balance or steady the motions by a will effort. The subjective 
symptoms which are externally apparent, are restlessness, ex- 
citement, flight, and a disposition to be easily frightened or 
startled. These derangements begin slowly, though sometimes 
they are quickly intensified and may be increased to a mental 
alteration, such as hypochondriasis and melancholic depression, 
the easily terrorized state, and an abnormal irritability. 

" One of the most common conditions is insomnia. Intel- 
ligence is not usually much affected, but it may be so. Vertigo 
and fainting spells, with or without spasms, are frequent in the 
clinical picture. At times there may be found a tremor which, 
under special circumstances, may be transformed into a convul- 
sion. To these symptoms may be added paralysis and disturb- 
ances of gait. Sometimes this latter may be due to pain, as 
there will be a disinclination to walk when it is attended with 
suffering. Aside from this there may be a paresis, which, 
exceptionally, may amount to a paralysis. 

" The kind of injury and its. location, and other things, may 
cause motor disturbances in all four extremities, or a para- 
paresis of the lower extremities, or of one extremity, or even 
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part thereof; but it never affects muscles that are innervated by 
a single nerve-strand. The paralytic features exhibit peculiar 
characteristics distinguishing them from organic brain or cord 
diseases or peripheral injuries ; and the abnormal contraction 
of muscles differ from the ordinary contractures such as are pro- 
duced by oi'ganic lesions. 

" Tendon-reflex increase is frequent, its diminution is in- 
frequent. 

" The muscles involved in the paralysis do not lose their 
normal size, but, notwithstanding, there is electrical and histo- 
logical proof of atrophy and dystrophy. 

" When the cerebral motor nerves are implicated it is ob- 
servable that more than one is included. A disturbance of the 
harmonic actions of different muscle groups results. 

" Above all the speech defect is prominent. This is neither 
aphasia nor articulation impediment. 

" Of special importance is the sensibility disturbance (in 
connection with the general grouping of phenomena), which is 
peculiarly characteristic in the sensory-nerve disorders not being 
restricted to single distributions of nerves, and with the cutane- 
ous and mucous anaesthesia there are anomalies of the special 
senses; frequently the sight is concentrically diminished. 

" Vasomotor derangements are marked by oedema. The 
bladder functions are not often affected, though difficult mictu- 
rition may infrequently be found, as well as incontinence, or 
retention. 

" Sexual impairment frequently occurs. 

" The skin reflexes intermit, and may be exaggerated, 
weakened, or entirely absent. 

" Abnormal irritabihty of the cardiac nervous system is 
almost constant as a symptom, but very rarely does any serious 
organic heart disease occur. 

" Analysis of Symptoms ; Mental Derangements. — Mental 
changes are the principal symptoms, and afford the foundation 
upon which most of the other symptoms develop themselves, 
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only it is seldom that insanity, in the strict sense, could be made 
to fit the frame of mental disturbances common to the disorder. 

"Certain it is, as KrafFt-Ebing* has demonstrated, that 
directly after an injury or concussion, and consequent thereupon, 
a form of primary traumatic insanity may occur. Under the 
description of primary dementia with great disturbance of con- 
sciousness, hallucinatory abstraction and severe irritability, which 
may increase to maniacal exaltation and violence, Thomsenf 
narrates the case of a man who had been well up to the occur- 
rence of the railway collision, and who after the concussion 
became at once mentally deranged. He had a very severe hal- 
lucinatory delirium, with nonsensical ideas of being chased. On 
the third day the psychosis faded out, leaving no memory of its 
having occurred, while the other concussion symptoms remained, 
especially the characteristic sensibility disturbances. 

" Traumatic insanity has no peculiarities separating it from 
other forms of mental derangements, for injuries may cause the 
ordinary types of insanity." 

This statement of Oppenheim's I shall, later on, show 
should have been modified, for traumatic insanity does not ac- 
curately copy the other mental aberrations and has peculiarities 
imparted by the trauma. 

"In the greater number of instances prodromes are not 
observed, and even the slight consciousness disturbance may be 
absent. Moodiness may be the initial start and the nucleus 
around which the subsequently developed mental changes 
cluster. 

" Consciousness may then become clouded, and a persistent 
depression set in, observable in the facial expression and actions. 
The patients are silent or reticent, they avoid company and 
prefer to be left alone to their depression and to brood over the 
memory of the events of the accident, which aflford a centre 

*Ueber die durch Gehirnersohutterung hervorgerufenen poychischen Krankheiten. 
Erlangen, 1868. 

tZur Casuistik und Klinik der traumatisclien und Eeflex-Psychosen, Cliarite 
Annalen, Jabrg XIII. 
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for all their thoughts. The remembrance of this is so acute 
that thinking and feeling is dominated thereby, and constitutes 
their impressions a pathological condition. This alteration in 
their affective sphere, and the uniformity of their idea contents, 
provokes a want of interest in the affairs of the world and even 
in regard to family matters. This apathy may pass to a com- 
plete indifference that is closely related to pure melancholia. 
The depression is ushered in by terrified and apprehensive feel- 
ings, the sense of oppression being very great and enduring, as 
though a crime had been committed, and danger was imminent. 
Generally there is heart oppression and sometimes palpitation. 

"If the opportunity presents, at this time, a number of 
objective criteria may be observed: the face expresses fright 
and despair; the patient may sit crouched in a corner; he is 
tremulous, though otherwise quiet, or he runs excitedly around 
the room; the speech is interspersed with deep-drawn sighs, at 
almost regular intervals, and a principal feature is that the pulse 
is abnormally increased; his hand seeks the heart region, about 
which he complains of an oppressive feeling, and at times there 
may be found dilated or unequal pupils. 

" The frightened state lasts from five to ten minutes, but it 
may be prolonged for an hour or more. It develops spontane- 
ously, though special causes may induce it. 

" In rare instances there may be associated special causes 
for the fright, as when crossing large spaces (agoraphobia), 
or narrow spaces (claustrophobia), etc. Erichsen in his six- 
teenth case mentions an example. 

" With the fright tendency, at times, there is an incertitude, 
a feeling of doubt and embarrassment; a will paralysis. The 
patient may exclaim r 'I don't know exactly what I want. I 
can't come to a conclusion what to do.' He may be perpetually 
fault-finding; a feeling of compulsion may be a peculiarity of 
the mental disturbance. 

"From true melancholia the concussion mental condition 
may be differentiated by two prominent peculiarities : — 
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"Firstly, there is an abnormal irritability, and, secondly, 
though excluded from the world and constantly brooding and 
grumbling, impressions from without act upon such patients 
abnormally. A slight influence might produce great emotion 
externally exhibited. The appearance of the physician and 
consulting him can set up a state of frightened bewilderment, 
apparent in tremblings and pulse increase. 

"Pleasant influences, felt as such previous to the injury, or 
svLch. things as had no eflect formerly, now produce shocked 
sensibilities, often to the extent of tears. This is vexatious to 
the patient, and frequently he claims: 'While I used to be in- 
different or hardened I cannot now bear to hear anything sad.' 
If he see a hearse or hear a quarrel he cries like an old woman, 
and cannot rid himself of the sad feelings. The increased 
impressionability which follows external irritation causes the 
patient to seek loneliness and to withdraw himself from com- 
pany. He states that he feels better when utterly alone. 

" Krafft-Ebing calls especial attention to a notable feature : 
In these traumatic cases there is a marked progressive irritability 
and a dispiritedness different from anything in the idiopathic 
insanities, or in any of the stages of those psychoses. This 
peculiar mental change is specially characteristic of concussion 
cases. Its intensity alternates in the various patients ; it may be 
exaggerated to the suicidal point. The literature of the subject 
fuUy confirms this. It is essentially a hypochondriacal condition. 

"Another striking peculiarity is that the events of the 
injury should be so well remembered, and prominent in recollec- 
tion is the thought of having been severely hurt. The remem- 
brance seems to be a continued prolongation of the original 
suffering. Under the influence of these ideas they watch their 
bodily symptoms, every unpleasant sensation is examined, and 
this hypochondria gradually augments the disease. We shall, 
later, see that from this proceeds the greater array of difficulties. 
The intelUgence, in the majority, is not affected, beyond the 
concentration and one-sidedness of their thinking, which hems 
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and hedges their ideas so that impressions in general are not 
readily received, and as names, dates, etc., through inattention 
are not recalled, a new complaint is aiforded them, that of 
memory failure. But memory may be actually impaired in 
demented cases. I saw a case wherein the fright induced pro- 
gressive weakening of the intellect. Bernhardt* also records a 
case which in the course of the disease developed a mental 
failure resembling that of paretic dementia, which the general 
literature of head and spine injuries show is often the case, and 
that it is also frequently associated with epilepsy. 

" Westphalf had also instanced such cases in which occurred 
delirium of an hallucinatory hysterical nature. 

"This narration of mental states peculiar to traumatism 
should not be concluded without mentioning the fact that a few 
cases of traumatic neuroses occur without any observable change 
of mentality. In these the motor and sensory disturbances are 
more marked, leaving the mind intact. But these instances are 
so rare that nothing beyond their mere mention need be made. 

" Vertigo and Spastic Conditions. — Owing to their connec- 
tion with the mental changes, cramps and dizziness should be 
described. Patients complain, quite often, of vertiginous sen- 
sations. It is known that difterent feelings are claimed as 
dizziness by the laity. Frequently it is a sudden roaring in the 
ears, tinnitus ; or it is more properly described by the expres- 
sion, ^ everything turns round,' and the patient has to catch 
hold of things. I often saw this, and observed that he turned 
pale, and clutched objects. Loss of consciousness without the 
associated convulsions seldom occur as a symptom of traumatic 
neuroses. Commonly these latter are of but short duration, but 
can extend over a few hours, though genuine epileptic attacks 
are exceptionally observed. Quite often the patient's description 
and his surroundings had to be relied upon, and we were in 
doubt as to the nature of the spasms. I wish, once again, to 

* Beitrag ziir Frage von der Beurtheilung der nacli lieftigen K6ri>ererschutterungen, 
etc. D. Med. Woch, 1888, No. 13. 

fBerliner Klin. WocLensclir., 1879, s. 1^ 
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call attention to the fact that both head mjuries and fright may 
induce epilepsy. 

" Westphal recorded several cases where railway accidents 
induced epilepsy with frenzy and memory loss, etc., as well as 
pure convulsive attacks with unconsciousness. 

" He- calls particular attention to reflex epilepsy, of which 
my Case XXXIII is a classical instance. His right hand was 
crushed between two grindstones and the wounds were seven 
months in healing, with persistent cicatricial pains. Afler three 
months spasms began, preceded by a crawling sensation running 
from the right arm to the face, and down the leg on the same 
side, with monospasm of the right arm, and next the right side 
of the body became convulsed. When the twitchings reached 
the face there was loss of consciousness. Through pressure on 
the cicatrix, which was painful, the attack could be arrested. 
Reflex epilepsy makes itself known through an aura that starts 
from a cicatrix and the trembling begins in the injured extremity. 

" Cases of typical hysteria after injuries are published, 
more especially, in the French literature. In our Hsts, which 
exclusively deal with males, this feature falls to the rear. 

" Sleep. — Almost all patients afflicted with traumatic neu- 
roses complain of disturbance of sleep. Insomnia is not meant 
so much as wild dreams, for which the events of the injury 
afford material, restlessness, and broken sleep. This may be 
objectively ascertained by those who watch the patient at night. 
Other patients in the wards cannot rest, owing to the sighing, 
restlessness, mutterings or screams of the sufferer. Sometimes 
there is great agitation or fright during the nigh't; he is compelled 
to leave his bed and run around the room. Others say that 
they only half sleep. What they may have done during the 
night they may not remember or.be able to recall through having 
been unconscious. 

" Anomalies of Sensation and of the Special Senses. — 
These occur in variable ' grades and intensities, but their pres- 
ence is invariable. 
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" Pain is most frequent, though the most difficult symptom 
to determine. Its seat largely depends upon the place of in- 
jury. If there is a contusion, that part is painful ; such injuries 
are generally in the deeper portions, as in the bones, joints, or 
muscles. Where the concussion is general, as in railway acci- 
dents, the pains are mostly felt in the lumbar and sacral portions 
of the back, even though the force of the blow may not have 
been directly to the back. Occasionally girdle or half-girdle 
pains radiate from the back. 

" Headache is very frequent, particularly if the head has 
been injured. It occurs with the general concussion and with 
other nervous disorders after tliose injuries that affect the ex- 
tremities. It is part of the general derangements, and usually 
occupies the side of the head corresponding to the body affec- 
tions. 

" Nothing definite can be said concerning the character and 
intensity of pains. Most of them are spoken of as dull, press- 
ing or boring, and are, according to the expression exhibited by 
the patient, moderately severe, but which may augment so as to 
necessitate a morphine injection. One feature is noteworthy, 
they are never lancinating, and very seldom of a neuralgic 
character. We have no measuring rule for pain intensity, and 
hence have to form our own judgments in individual cases. 
The pains are increased through locomotion, those in thei 
back through movements of the spinal column, and those in the 
hip-joints a,re similarly increased, and therefrom results charac- 
teristic hindrances to motility, affording important diagnostic 
points. 

" The parsesthesise are manifold, numerous, and variable. 
These abnormalities spring from the mental disturbances, and 
afford singular phenomena, and are often the first link in the 
chain of symptoms. From them develop hypochondriacal con- 
ditions, and after awhile a crowd of subjective and objective 
difficulties. The parsesthesise do not differ in kind from those 
originating from organic disease of the central • nervous system. 
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The complaints are of creeping and crawling sensations, numb- 
ness, cold feelings, etc. Statements sucli as these are made : ' I 
feel as though there were worms crawling under my skull ; as if 
bubbles were bursting under the skin ; as though I had no arm ; 
as if the head was not fastened on my shoulders ; as if the back 
of the head was held to the sacrum with a staff,' etc., etc. 
These prove that perverse sensations lead to perverse behavior. 

" Parsesthesise occur also in the special sense organ distri- 
bution, the ocular instances affording scotomata, fiickerings, 
sparks, scintillations, color hallucinations, and others. 

" One patient saw a yellow color for minutes at a time ; 
others beheld divers colors. The aural hypersesthesiae were 
tinnitus, hissing, 'whistling in the head or ears.' Persistent 
salty tastes and abnormahties of smell sensation were also 
claimed by some. 

"As mental depression combines with increased irritability, 
so do we have the anaesthesia and the hyperaesthesia in the senses. 
Blindings and photophobia constitute these in the optic faculty 
and may be objectively evidenced by the patient's tendency to 
close his eyes as soon as he goes into the light and his winking 
or blinking when he reads, or the eyes become watery and by 
use of the ophthalmoscope the illumination of the fundus pro- 
duces spasms of the orbicularis. A few times I have noticed 
that these irritations of the retina caused an abnormal light 
reaction of the pupils. 

"It has been mentioned that the acoustic hyperaesthesia 
produces exaggerated noise sensations. Hyperaesthesiae of taste 
and smell did not specially attract our attention. 

"Cutaneous hyperaesthesiae are more commonly observed, 
especially in the region of the trauma, which is usually in the 
skin of the back, after railway injuries. 

"Where joint neuroses occur afler contusion the surround- 
ing skin is extremely sensitive to even light touching. 

"The anaesthesia is of greater importance because the 
objective proof of this can be more readily made. 
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" In a number of cases this anaesthesia is mixed, the skin 
and mucous membranes and special senses being affected. The 
best-known type of this kind is the hysterical hemianaesthesia ; 
on one side of the body the skin and mucous membrane sensa- 
tions are absent or impaired, and upon the opposite side may 
occur the special sense abeii-ations in more or less severe forms, 
to be explained infra. 

"These ansesthesise are not sharply separated by the median 
line of the body, as the sight disturbances almost regularly 
include both eyes. Most often there is bilateral disturbance of 
sensibility. For example, we may take a half-sided touch paral- 
ysis and its modifications; on the skin and mucous membrane 
the touch, temperature, pain, and pressure senses may be absent, 
impaired, or perverted elsewhere than upon one side. Oftener 
than absolute anaesthesia occurs hyperaesthesia, which may be so 
slight that the feeling intensity between the two sides of the 
body may not be evident or measurable. 

" Sensation is not always similarly qualitatively affected; the 
tactile sense may be so lost that the pain sense may also be absent 
entirely. 

" Extremes are frequent in muscular sense deviations, from 
not being affected at all, to severe impairment, wherein there is 
no appreciation of the differences of weights. Sometimes neither 
electrical irritations nor the positions into which the muscles are 
contorted, by electrical stimulation, are realized. 

" Smell, taste, seeing and hearing may be increased, absent, 
or changed; the most constant and important condition being 
the sight disturbance. While central vision may be slightly or 
not at all affected, some derangement of eye-sight is regularly 
noticed. Eccentric vision range and the so-called concentric 
contraction of sight may be found. This may be so severe that 
the central sight alone exists to the extent that familiar objects 
cannot be promptly recognized. In most cases the contraction 
is so slight as to require perimetric examination. The color field 
is generally affected to a greater extent than is the appreciation 
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of ^vhite. Sometimes the concentric contraction is proven only 
by the color test. Relations between the limits of colors are 
seldom disturbed, so that the whole field for red oversteps the 
limits of the blue. Errors should be carefully eliminated from 
such examinations. 

" Confusion of colors, as blue with green, and color-bhnd- 
ness, achromatopsia and dyschromatopsia occur. 

" Concentric contraction usually affects both eyes, and where 
hemianaesthesia exists this is worse on the anaesthetic side. 
Contraction grades, in these cases, may be so small as to make 
the relative side comparisons necessary through width diff"erences 
of both sides of the field, to determine which side is more 
aff"ected. 

"When tactile sense is not half-sidedly impaired the 
bilateral contraction of A'ision may be equal in both eyes. 

" Noteworthily the field contraction, the only sensibility 
disturbance, may be this visual contraction, and it is doubtless, 
therefore, one of the most constant symptoms of traumatic neu- 
rosis, though in some instances it may be absent. 

" The acoustic anaesthesia causes dullness of hearing, and 
this is equilateral with the half-sided paralysis. 

"Babinsky* noted a perceptible decrease in the speech per- 
ception and in hearing the tuning-fork vibrations, whether the 
notes were high or low. In most cases the cranial tympanic 
conduction was impaired or entirely absent, but the auditory 
defect seldom reaches a height that will interfere with conversa- 
tion, or that he will only understand loud speaking. 

" Smell and taste perceptions are dulled, apparently, though 
tests made in this regard are not satisfactory. 

" The hemiansesthesiae are very often incomplete, especially 
as regards the extent of distribution, as when single portions of 
the affected half of the body presents a normal or exaggerated 
sensitiveness; nor is the connection of the special sense disturb- 
ances with this a constant condition, for a severe decrease of the 

* Ueber Olirenerkrankungen, etc. Berl. Klin. Wocli., No. 3, 1888. 
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skin sensibility may be associated with, a mild special sense 
trouble, or the conditions may be reversed; or both special 
and general sensibility may be equally involved; nor is it 
necessary that aU the special sense faculties take part in the 
interference. 

" The anaesthesia is often measured by the median line of the 
body, and this typical as well as an incomplete hemiansesthesia 
may be found after general concussion of the body, as well as 
after head or peripheral injuries. 

" It is an important rule that even after head injuries there 
is, in concussion cases, always sensibility deficiency, such as 
hemiansesthesia, upon the same side of the body as the trauma 
location. This may appear immediately in connection with the 
injury, or a length of time thereafter. 

" The patient is not always conscious of the sensory trouble, 
but when he is aware of it he feels as if the involved half of 
the body, or parts, are absent, or are asleep, or he has a dead- 
ened pain in that portion. 

"But hemiansesthesia is not the proper term to apply to all 
such cases, for in a great number the half-sided derangement 
gives place to more or less general anaesthesia of both sides. 

"The described hemiansesthesia is very likely functional, 
though evidently cerebral, and not necessarily directly caused. 

" Through the manner of their occurrence it is apparent 
that these concussion sensory ailments are not of organic origin, 
as they are not co-extensive with the peripheral distribution of 
nerves ; nor in their external manifestation do they agree with 
locahzation areas, as in disease of the brain and spinal cord. In 
assembling the symptoms we see that the anaesthesia affects the 
skin of the scalp and forehead, and through its sharp limitation 
sometimes the term 'night-cap feeling' applies to it, and at other 
times the antesthesia spreads to the chest and the term ' doll's 
head' is expressively used to describe the area of sensation 
impaired. The hands alone may suffer in disagreement with, 
anatomical distributions. It occurs in the lines of the joints, or 
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is restricted to a part of the forearm, and at a particular part 
is enclosed by a circular line. 

" The anaesthesia affecting the upper arm abruptly closes at 
the elbow-joint. The left forearm and right foreleg are affected 
in some cases, and the loss of sensation may be on the outer side 
of the extremity, with the median parts normal. 

" The sensation loss may be in the form of welts extending 
on the outside, like stripes, on the lower extremity, and that 
entire part may be thus affected; or there may be unaffected 
spots in the midst of large anaesthetic areas, as in Case VI, where 
only the genitalia were not included, and single parts over the 
sternum and back regions may be exempt. The special sense 
functions may be implicated with these conditions, as described, 
at the same time. It is not necessary to repeat the different 
modes of the defect distribution, and these examples will suffice. 
Though the proofs of sensibility changes may be clear and dis- 
tinct, the findings may vary at times at different examinations. 
The limits between feeling and want of feeling are not constant, 
and it happens, in some instances, that the representations of the 
patient are to be doubted, and you cannot give an opinion if 
the veracity of the patient is in question. 

'■'■Tlie Reflexes. — There is nothing constant about the re- 
flexes of the skin and mucous membranes. They are often 
lessened equivalently with the anaesthesia. 

" Entire absence of the corneal reflex I have not observed. 
The conjunctival, nasal, and foot-sole reflexes may be entirely 
absent on the side affected with anaesthesia, and less often the 
cremasteric and abdominal reflexes are absent. At times there 
is a modification of the reflexes of the sole, when a needle-point 
prick does not produce a dorsal, but a plantar, flexion and spread- 
ing of the toes. 

" In the hyperaesthetic regions of the skin the reflexes are 
generally increased. The pupil reacts normally to lights and 
affords a pathological criterion from head-injury cases, in which 
an absence of pupillary light reflexes has been noted by Thomsen 
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and myself. I presume exaggerated light reflexes, however, 
may occur. 

'■'•Motility. — There is a group of cases in which voluntary 
movements are generally lessened. Motions of the extremities 
and trunk are sluggish and cramped in their excursions, and the 
strength is not in proportion to the muscle volume. But a true 
paralysis never occurs. 

" At times the pain alone may cause a checking of move- 
ments, slowing and restricting them, and interfering with the 
patient's control over them. The movements are interrupted, or 
only incompletely performed. At a certain stage of the motion 
pain arrests it. Hip-joint flexion is limited by its inducing lum- 
bar and sacral suffering. This is less manifest in the knee- and 
foot- joints, but the trunk-muscles are particularly affected. 
Spinal flexion, extension, rotation, or lateral motion, and head 
rotation and flexion are hindered by pain causing a rigidity or 
fixation of the trunk. The injured person makes forward or 
lifting motions, or sits down with difficulty, with his back stifliy 
maintained, and in seating himself, or lifting, he has to support 
himself and change position slowly. There is not a conscious 
or instinctive avoidance of spinal-column movements, but oftener 
a permanent contraction and rigidity of the lumbar muscles 
causes this restraint. If the patient is determined not to mind 
the pain he can voluntarily increase the activity at the expense 
of suffering, but, in spite of this, erratic motions are made, and 
with less vigor than intended. The difference is mainly caused 
by the impulse being improperly distributed, going to muscle 
groups not intended, or erratic contraction hems the movements. 
If the patient, for instance, is asked to squeeze your hand as hard 
as he can, you will see that the muscles of the shoulder and those 
of the hand flexors and extensors contract simultaneously and 
unnecessarily, so that the strength is wasted by wrong distribu- 
tion. These peculiar appearances in manipulation arouse the 
suspicion of an insincere attempt to make it appear that he is 
trying to overcome weakness. It is therefore important to re- 
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member that this form of muscular hindrance is of a pathological 
character. 

" x\nother interference with voluntary motion consists in 
tremors, which might seriously interrupt intended acts. With 
these conditions there exists a general motor debility, which may 
be overwhelming in one or both lower extremities, or in both 
extremities of one side. Complete paraplegia seldom occurs. 
Usually it is a paraparesis, the functional nature of which is 
shown in the gait, and the weakness is co-extensive with the 
sensibility disturbance distribution. 

" When the patient is examined in the supine position there 
is often seen a discrepancy between the manner aiad intensity of 
the motor disturbances. 

" An important consideration is that the form of the paral- 
ysis is hemiplegic or monoplegic usually, and we can often decide 
that these originate from external injuries of the same side of 
the body. After an arm injury the arm is paralyzed ; when the 
foot has been hurt the leg suffers paresis, and a head injury is 
followed by a paresis of the same side on which the injury 
occurred. 

" Almost regularly have these forms of paralysis a difference 
in character from the hemiplegias and hemipareses of organic 
origin. The cause of the difficulty, the unilateral phenomena, 
with the absence of facial and hypoglossal nerve affection, deter- 
mine its functional nature. 

" Rarely are there instances in which the glosso-pharyngeal 
and facial nerves are involved, pulling the mouth to one side, 
and where the tongue is deviated, such as are described by Bris- 
saud and Marie,* but also the manner of the motility disturb- 
ance is different from that of true hemiplegia. The paralysis is 
never complete, and the leg is oftener more severely affected than 
the arm, though occasionally it is not so. The incomplete volun- 
tary body control, the unconscious clutching at objects for sup- 
port, are also peculiar to this disorder. 

» De la Aviation faciale dans riiemiplcpjle hyst^rique. Progrfes Med., No. 5, ]887. 
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" One not aware of this would imagine it simulated. 

" The partial or complete hemiansesthesia and gait should 
be regarded as diagnostic, and that the muscle groups paralyzed 
are not innervated by single nerves. 

" In Case XXXII, after arm concussion, all movements of 
the hand and fingers Avere simultaneously deranged, and the 
motility in the rest of the joints of the extremities was somewhat 
affected. 

" It never happens that the extent of motor derangement 
explains the direct trauma, but oversteps its limits. Almost in- 
variably both upper or both lower extremities are involved, or 
the difficulty is half-sided in one arm and leg. Muscles are usu- 
ally relaxed ; occasionally contractions are found which may be 
reflexly caused through pain and in time rendered habitual. If 
a joint disease alone involves the surrounding muscles the 
appearances and the use of chloroform can explain it as 
such. If organic, the contraction remains, and if functional, 
and due to pain, it disappears. Further, the manner of con- 
tracture due to hysteria has been described by Charcot and his 
pupils. 

" Characteristic of the hysterical contracture accompanying 
the functional paralyses the following are to be considered : — 

"1. The sudden and spontaneous involvement. 

" 2. The great degree of contraction preventing passive 
movements, while the hemiplegic contractures of organic cause 
continued, even after years, and, up to a certain point, might be 
overcome by passive movement. 

" 3. The deformities caused by the contractures are com- 
monly greater than those of organic origin. 

" Trophic conditions should be regarded. It is not only 
necessary to inspect, palpate, and measure, but the electrical and 
histological examination of the muscles must be made. 

"In many cases the gross appearances and measurable 
dwindling are not worth mentioning, and electrical tests and 
muscle harpooning give normal results. From this there are 
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many exceptions. Charcot and Babinsky* have shown that the 
decrease of muscular vokime can precede the functional paralysis. 

"A difference of five centimetres has been found between 
the sound and affected extremities. 

" Fibrillary tremors and the electrical reaction of degenera- 
tion never occur in the functional trouble, but there is a simple 
quantitative decrease of electrical irritability. 

" Simple muscle dwindling is differentiated from inactivity 
atrophy through the former being slow to devolop and the latter 
suddenly appearing. 

"Our observations teach that 

" The hemiplegia and monoplegia of traumatic neuroses can 
precede provable change of the affected muscles. At times this 
change may be evident to sight and measurement, at other times 
it may be demonstrated only through electrical tests and the 
examination of excised muscle sections. 

"When, as in a few cases, greatly diminished electrical 
irritability was found there was also severe cyanosis, diminished 
skin temperature, and increased electrical resistance. 

" The anatomical changes of muscle structure consist in a 
lessened number of fibrils and increase of primitive tissues ; in 
several cases there was an extreme loss of fibrillary bundles, and 
the cross-sections gave an uneven distribution of fibrils. Some- 
times this was in consequence of a lessening of the diameter, as 
well as an hypertrophy of the connective tissue, and increase in 
the numbers of nuclei. 

" Gait Disturbances. — To the most noteworthy and diag- 
nostic symptoms belong the modifications of walking. These 
are quite distinct from gait disturbances produced by other de- 
rangements of the brain and spinal cord, the nearest of which 
in resemblance is that of the spastic paresis type, in which there 
is spreading of the legs, with short, slow steps, the leg excursion 
being limited by the lessened movements of some of the joints. 
The toes do not strike the floor, but if the foot is dragged it is 

* De I'atropliie musculaire dans les paralysies hystcriques. Progrfes.M^i, 1886) No. 16, etc. 
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either the entire foot or the heel that is shuffled along the ground. 
Nor is there muscular resistance to passive motions, particularly 
forced passive movements. 

" The tendon reflexes may be exaggerated, but a foot or 
patellar clonus is infrequent. 

" From the superficial resemblance of the gait to that of 
spastic paresis we are able to make a differential diagnosis. 
There is an abnormal position of the body in the fixed spine 
and forward trunk flexion. Commonly one hand is held in the 
sacral or hip region. 

"One of our patients half rotated his pelvis in walking, 
putting one hip forward and then the other. He could walk 
better backward than forward, because flexion was more painful 
than extension of his legs. Another did not lift his feet from 
the floor, but shoved himself along intermittently, with inward 
rotation of his hip-joints. A third held his body so far forward, 
or flexed, that the trunk was almost horizontal, and with the aid 
of crutches progressed laboriously. As to the genuineness of 
the necessity for this there was no doubt, for as soon as he 
wished to extend his body very severe pains overcame him. 
Attempts at walking produced dyspnoea and pulse increase. 

" An ataxic gait was observed in which the left leg was 
rotated considerably outward and then the foot was brought 
down with a stamp ; the right step was hitched or halted by 
three downward strokes before he could lift the other leg. When 
lying down there was nothing to indicate ataxia, and discrepan- 
cies such as this are observable between the upright and supine 
positions. 

" There occur swaying and tottering from side to side, and 
reehng, as in cerebellar disorders. The patient compares his 
. gait to that of one intoxicated, but between these there are 
differences. 

" The patient sometimes stands frightened, as though before 
a pit, and often falls backward with efforts to save himself 
Soothing influences have decided results, and through them such 
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disturbances are lessened. Vertiginous sensations may cause, at 
times, a to-and-fro stagger. 

"In other cases trembling is a prominent feature. The 
tremors of the so-called spinal-spastic paralysis and those of 
sclerosis differ from this trembling in being more intense and in 
not being restricted to the lower extremities, for they may aiTect 
the trunk, arms, and face-muscles, and finally result in tremor 
of the whole body. In sclerosis, also, the trunk, or head alone, 
may be shaken slowly by four to six oscillations per second, but 
in traumatic neuroses a very quick, marked tremulousness is 
seen, which may persist for a long time, even after the interrup- 
tion of a walk. 

" In these unilateral pareses the gait disturbance is most 
often one-sided, and is never the same as in the typical hemi- 
plegias, — an important fact. The patient may support himself 
with one crutch and a leg be completely motionless, suspended 
above ground, or the foot touches the ground ; the leg is not cir- 
cumducted but fairly dragged; — phenomena comically, but aptly, 
described by French authors as comparable to the movements 
of a child riding astride a cane. One of my private cases main- 
tained an external rotation of the leg so that the inner border 
of the foot was dragged. 

"By no means have all the pathological gaits of this dis- 
order been described. I have only attempted to give the more 
important kinds. It is quite likely that in any of them there 
are opportunities for pretense or exaggeration ; hence, it is espe- 
cially requisite to remark that the genuineness of the foregoing 
instances was proven by the course and duration of the disease 
as absolutely certain. 

" Psychical influences in the production of these disturb- 
ances play an important role, besides which the muscvilar con- 
tractions caused by pain should be considered. 

" The swaying motion of the body when the eyes are closed 
does not seem to differ from Romberg's symptom of tabes 
dorsalis. 
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" Tendon Reflex Cmiditions. — The tendon reflex is not con- 
stant, but with some certainty may be said never to be absent. 
In one case in which it did not appear when the "grip test" was 
made it was ascertained to be present. Often an increase of the 
reflex is observable, and a Ught tap may cause a clonic contrac- 
tion of the quadriceps. Sometimes, in addition, foot trembling 
and patellar clonus is caused. Occasionally there may exist a 
difference between the reflexes of the two knees, a matter of 
diagnostic value. 

" Tremors. — These frequently are a symptom of traumatic 
neuroses, often an intermittent one, reaching such a height that 
in some cases they may produce shaking spasms. Rapid tremors 
seem to be the rule, for they are quicker than the shakings of 
paralysis agitans or sclerosis, which are usually from four to 
eight in number per second. These tremors, in our traumatic 
disease, are increased when the patient is observed by the phy- 
sician, showing the mental causation. During voluntary motions 
of the body it appears as though the mental irritability, caused 
by the inability to complete intended movements, exaggerated 
the tremors. The fact that these lessen when the attention is 
withdrawn from them, or during rest, is another matter suggest- 
ing simulation. I have occasionally seen tremors which closely 
resembled those of sclerosis. The intimate relation of these 
shakings to the mental state of the person afford differential 
points. 

"The outbreak of paralysis agitans after general concus- 
sion is described by Clever. I have noted paralysis agitans with 
decided tremor following upon head injury in two cases. 

"The tremblings of traumatic neuroses are very seldom 
limited completely to one extremity, or to the extremities of one 
side. They usually have a general distribution. Once it ap- 
peared stronger in the upper extremity, and in another the 
lower was more affected ; further, a tremor of the head and face 
is not infrequent. 

" When the right arm is the seat of tremor, then the writing 
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is characteristically changed, and when in the leg the gait is 
modified accordingly. In attempts to walk or stand it may ad- 
vance to an appearance of saltatory spasms. If it afi'ect the 
facial and tongue muscles it induces a peculiar speech difficulty. 

" Tlie Speech. — Seldom do we find only one cerebral nerve 
involved, but more often an entire complex of motor head nerves 
are implicated. Above all, a typical aphasia has never been ob- 
served in any one of a vast number of cases. The narrations 
of the patients concerning speech troubles can be interpreted as 
meaning that they have at times been transiently affected by an 
aphonia similar to that observed in hysteria.* In these occur- 
rences all efi"orts were futile, for awhile, to bring out a single 
word, until at last a slow, jerky, difficult speech began, or there 
may have been a simple slowing of the speech. The patient 
may, at this time, speak as a foreigner does who has not control 
of the language and has to consider each word, and it appears 
as though the thread of his talk was lost or he had forgotten 
what he was about to say, or as though in a state of great fright 
he desired to tell something and brings out his words jerkingly, 
slowly, and with panting inspiration. Others speak explosively, 
or the syllables may be separately enunciated, constituting a 
difiierence between this and scanning speech. 

"The bulbar speech paralysis does not occur. 

" Stuttering, in its different forms, has been observed. Bern- 
hardt has recorded one case in which there were stuttering and 
hesitancy, and, at times, a modification of the speech through 
tremulous motions of the lips and tongue. 

" While there may be a resemblance to some of the speech 
defects caused by paralytic conditions, a proper consideration of 
other accompanying derangements sufficiently distinguish them 
apart. 

"Additional Cranial- Nerve Disturbances. — Simple motor 
activities, or such as are ordinarily combined, are rarely de- 
ranged. One of our patients being asked if he were able to put 

* Charcot and his Pupils, in Progrfes M^d., 1886, Nos. 7, 9, 42, etc. 
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out his tongue, opened his mouth widely, contracted the mus- 
cles of his lower jaw and neck, while his face reddened and his 
head began to tremble, but his tongue remained back of his 
teeth. He acted as though he tried not to protrude the tongue, 
yet, on another occasion, the tongue was fully extended sud- 
denly, unawares. This was in Case XIX. These and allied 
peculiarities are recorded in other cases. Facial and hypo- 
glossal paralysis I have not seen. It occasionally occurs that 
the tongue is deviated to one side during extension, but this is 
not constant, for, on examination, motion of the organ from one 
side of the mouth to the other can be made. Such deviation is, 
in all probability, due to the anaesthesia of the mucous mem- 
branes of the mouth and tongue affording no sense of the posi- 
tion in which the latter is placed, for while using the laryngeal 
mirror the tongue motions may be controlled. 

" Mastication and deglutition are never involved. Very 
seldom were there affections of the ocular muscles. I have re- 
ferred to the pupillary reflexes. Frequently differences in the 
sizes of the pupils were observable, -to which, unless extreme, 
no diagnostic importance could be attached. Generally the 
pupil is dilated on the same side with the pain seat and sensi- 
bility disturbance, a fact shown by some authors, but to which 
there are exceptions. It has previously been mentioned that 
pupillary differences increase during fright attacks. Typical 
double ocular-muscle paralyses occur very exceptionally. Not 
infrequently there may be insufficiency of the internal recti 
muscles, thereby disabling converging motions of the eyeball. 
Neither pronounced nystagmus nor ptosis have been observed. 
Rarely have I seen the monocular diplopia described by Pari- 
naud. 

" The results of ophthalmoscopic examinations are few, and 
they consist in atrophic conditions of the optic nerve, and, as far 
as I know, only in three cases, — one reported by Walton, two 
others by Uhthoff. The latter examined the two cases with the 
author, but they are excluded from neuroses, and in so far as 
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they ha-\e any bearing upon the foregomg will be considered 
further on. 

" Tlie Cardiac and Yascidar Nervous System. — Disturb- 
ances of the heart in this connection cannot be dwelt upon suf- 
ficiently. Their most common manifestation is in pulse fre- 
quency, which in railway spine {sic) is noted by Erichsen. Once 
the pulse persisted at 120 beats per minute and more, even 
during mental quietude. In other cases the swiftness of the 
pulse, owing to abnormal irritability of the heart, would be 
brought about by trifling causes, such as by others walking 
about the room, or slight sound distiirbances, as when an object 
was dropped to the floor. When the physician clapped his 
hands behind the patient's back the pulse-rate sprang to 160 
per minute. . Physical examination affords no clue to the cause 
of the rapid cardiac and carotid pulsations, as there are, as a 
rule, no associated abnormalities of the heart. 

"This condition accompanies most often the subjective 
fright sensations. The palpitations, constriction feeling, and 
sense of oppression are similar to those observed in ordinary 
palpitation of the heart. In a small, but not to be undervalued, 
number decided changes of the- heart are proven, viz., a hyper- 
trophy and dilatation of the ventricles, with occasionally heart 
murmurs. With great interest I watched the development of 
two such instances. In them, initially, the pulse frequency was 
the only evidence of heart trouble, but in the course of one or 
two years hypertrophy followed. In another case, a patient had 
fallen from a telegraph-pole and struck his left thorax region. 
(Case XIX.) Besides the great pulse rapidity there were ab- 
normal pulsatory impulses of the thorax ; a dilatation of the 
right ventricle and loud diastolic murmur over the pulmonalis 
were discovered. The positive connection between this condition 
and the accident could not be asserted. Friintzel, Leyden, and 
others have sufliciently demonstrated the development of these 
kinds of heart disease from nervous influences, and there can be 
no doubt of their thus originating, and our observation teaches 
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that a stage of nervous palpitation of long duration may precede 
obvious heart disease. 

" The etiological significance of severe mind disturbances 
in Basedow^'s disease has been noted by olden authors. 

" Attention is called to cases vs^herein several have devel- 
oped arterial sclerosis, as ascertained by examination, after a 
few years have passed. 

"Exceptionally the pulse may intermit at times. 
^"Concerning vasomotor conditions the paralyzed ex- 
tremity is occasionally cyanozed, the skin of the affected part 
being colored bluish red. It feels colder than the healthier side, 
and its temperature is lower, as indicated by the thermometer. 
The oedematous swelling, also, in parts over which will-power 
is lost, occurs oftener in the lower than in the upper extremities. 
Associated with this, very often, is a disposition to head conges- 
tions. Slight excitement may suffuse the face, neck, and upper 
part of the chest diffusively, or with splotches of red. Light 
mechanical skin irritations cause a persistent red streakiness, 
but this is not of special value, for it can be observed often in 
healthy persons. As regards hyperidrosis, I agree with Page. 

'■^Digestion and General Nutrition,. — Even in severe cases 
ability to eat is not disturbed. Loss of appetite, which may 
proceed to anorexia, belongs to seldom-observed cases of the 
kind. Profuse diarrhcea is mentioned by Page, occasional 
vomiting is not infrequent, but stomach irritability is only occa- 
sionally noticeable. The general nutrition is not markedly 
affected. In but few patients has the emaciation been so con- 
siderable, or any appearance of enfeeblement, as to attract atten- 
tion; but, if we are to believe the statements of patients, 
decreased weight often does occur. An excessive thirst is 
sometimes complained of, with profuse urination, but without 
detectable pathological changes in the urine. 

'•^Bladder, Rectal, and Sexual Functions. — In a part of the 
cases there was difficulty in micturating, but usually this was 
owing to a morbid frequency of desire to micturate; at times 
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others stated that strong pressure alone would cause emptying 
of the bladder, but seldom did this reach the necessity of sitting 
down or moving the bowels at the same time, though retention 
may necessitate the use of the catheter. In one case under our 
observation there was complete anaesthesia of the genito-urinary 
and anal mucous membranes, with incontinence of urine and 
faeces. Defecation usually occurs in the normal way, though 
there is frequently constipation. Bernhardt claimed that a 
patient of his had to immediately respond to Nature's call or 
soil himself No objective proof of sexual impairment can be 
made. Patients almost invariably state this condition to exist, 
and where those who have no damage-claim to urge are included 
support is lent to the strong probability that it does occur. Com- 
plete impotency may then be inferred as sometimes occurring, 
and the loss of sexual desire is particularly found. Richard 
Scliulz writes to me that in patients of this kind spermatorrhoea 
occurs, with flabby penis. Page notes monorrhagia. 

" Temperature of the Body. — Only occasionally were tem- 
perature ranges taken. The body heat was generally normal, 
but there is no doubt of occasional febrile conditions, or chilli- 
ness with subsequent temperature rise. 

" Theories of the Nature and Genesis of Traumatic Neu- 
roses. — -The olden teachings confined attention to the spinal-cord 
affections, though the disturbances were distributed elsewhere, 
as any part may be aflfected by trauma. The cerebral and 
psychical efifects are mostly noticeable. Of especial value as 
asserting the functional theory is the absence of patho-anotomical 
changes, and this view is supported by Page, who shows that 
the opportunities for making post-mortems in these cases seldom 
occurred, and that no case was of use, where sections were 
made, to demonstrate inflammatory or degenerative processes as 
having taken place in the central nervous organs and their 
membranes. 

" The physical trauma is responsible for the development of 
only a portion of the disease. The main role is that of the 
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psychical, such as the fright. The mental shock causes the sub- 
sequent conditions, which would not generally amount to much 
were it not that the diseased mind prevented reaction from the 
bodily derangements, thus setting up permanent disease. 

" There are no constant results following injuries, for we 
saw hght and severe forms, extensive dermal extravasations and 
bone fractures, joint contusions, etc. Further, it is certain that 
by general concussion of the body, as they principally occur in 
railway injuries, strained muscles and ligaments may be pro- 
duced, and thus the back pains may be due to joint, ligament, 
and muscle stretching, and the circumstances strongly suggest 
the probabihty of a bending of the spinal cord and a pull or 
strain upon the emerging and entering nerves. This would well 
suffice to account for the pain ; at the same time the moment of 
injury is attended by mental concussion and a permanent mental 
effect is produced. This finds support in conditions of paralysis 
based upon mental causes, or the permanent pains and abnormal 
sensations afford fuel to the psychosis, from whence the patho- 
logical state is derived, and gradually all such conditions become 
the property of the mental state. The presumption of paralysis 
produces it, for it is stamped with its origination from an idea. 

"Paralysis from idea was known to olden authors, but 
Charcot more fully described and experimented concerning it. 
In hysteria, hystero-epilepsy, and hypnosis this phenomenon can 
be induced, and he has proven that this kind of paralysis and 
disturbance of sensibility are identical with symptoms that occur 
after injuries. From this Charcot draws the conclusion that 
these paralyses are of mental origin ; that the mental shock 
produces a sort of hypnotic condition, and thus hypnotic auto- 
suggestion induced this paralysis." 

I have purposely avoided making, but few comments in the 
course of this translation of Oppenheim's records and observa- 
tions, for their excellence lifted them above either commendation 
or detraction. The patience, toil, care, and conscientiousness 
apparent throughout his work compels the approval of every 
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scientific delver in bis field, and the world owes him a debt of 
gratitude for his exercise of rare observational powers exerted 
in the study of his cases, and I hoped to read that Oppenheim 
had anticipated me in the adoption of a theory that, in my 
opinion, accounts best for the psychical and physical phenomena 
of the obscure disorder under discussion. From unusual famili- 
arity with spinal-concussion cases and through a survey of 
allied nervous cpnditions I have long held the opinion that the 
spinal sympathetic nervous system was the main seat of prob- 
able organic damage in these cases ; a statement of the reasons 
for believing which may be deferred to another chapter. After 
a diligent search through the literature of the subject, my 
priority in making this claim, I think, jvill be conceded. At 
many places in Oppenheim's thoughtful work he has touched 
closely upon this ground. The saying is ascribed to Dr. Sam. 
Johnson that "only the fool never changed his opinion," and 
Oppenheim's abandonment of the spinal-cord lesional idea he 
absorbed from Westphal shows that he followed his scientific 
convictions; his encounter, however, with the French school 
headed by Charcot, in which Oppenheim and his confreres came 
off victorious, led him to make concessions, and, with character- 
istic German regard for what seems to be proven, he has adopted 
what Putnam calls the similarities that hysterical conditions 
present for identities. Observe, for instance, the fact that pareses 
predominate in concussion cases, while paralyses are foremost in 
hypnotics, hystero-epileptics, and hysterical persons. 

There can be no mistaking Oppenheim's inclination to 
fasten the cause of the major phenomena exhibited by trau- 
matic neuroses symptoms upon an affection of the brain, and 
his attempts to do so constitute the weakest part of his book. 
His observational acumen is great, but he has missed an oppor- 
tunity to group larger ranges of facts, that are too often ignored, 
and to make deductions therefrom. Proceeding, he says : — 

" One would infer that peripheral injuries, as in Case 
XXIX, a patient who was caught in a rotating wheel, would 
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be followed by molecular degenerative changes in the central 
nervous axis, and it may be that there is such an impairment of 
the cerebral-cortex centres for movement innervation, producing 
paralysis. So-called local shock, vphich precedes motor and 
sensory paralysis, is commonly of a transient nature. Charcot 
reasons that the mental shock lowers the mental status of the 
person so that auto-suggestion induces a permanent paralysis. 
The mental disorder induces permanent mind disturbance, and 
paralytic conditions depend upon this, probably through a direct 
fading out of the memory ability to perform certain movements. 

" There is great danger of the pains instituting depressed, 
hypochondriacal, and melancholic conditions, centralizing atten- 
tion upon the suffering, and affording a nucleus for imaginary 
ailments. 

" The later development of paralyses is thus accounted for. 

" An explanation of the unilateral sensory and motor loss 
consists in the opposite cerebrum from the part of the head that 
received the blow being affected, locating the symptoms upon 
the opposite side from the brain injury. Concussion of the 
brain, in the olden sense, cannot be considered as having been 
occasioned in many such cases. 

" From cicatrices irritations may spread to the motor cen- 
tres, and would naturally be reflected back to the injured part. 

" From the absence of post-mortem findings it makes it all 
the more probable that the brain is the seat of the symptoms. 

" This theory would prevent the justice of classifying all 
these symptoms under hysteria, as the French authors do in 
speaking of a traumatic hysteria. If all the numerous functional 
diseases could be squeezed into the term hysteria, then traumatic 
neuroses symptoms might also be included, but not otherwise. 

" Sometimes actual lesions occur as complications of this 
disorder, but I formerly overestimated their frequency, Of these, 
atrophy of the optic nerve and pupillary reflex defects, or other 
disorders, afford the suspicion of a material foundation. When 
the injury has been particularly severe such complications may 
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occur, and patho-anatomical dangers develop, which combme 
with the functional disease. Bernhardt concedes this patho- 
logical union of the functional and organic disorders in the 
same individual as likely to occur. 

" It is well known that trauma may originate many or- 
ganic diseases of the central nervous system, and that insidious 
changes may follow injuries and cause spinal-cord degeneration, 
sometimes producing true neuroses, or even fatal results. 

" Predisposition. — Many of our cases of injury in the male 
were previously perfectly sound, able to work, and not neurotic. 
In others, a former injury had been sustained which left no 
after-effects. In a few illness had preceded the accident, and a 
neuropathic condition was obvious. The statements of patients 
were not alone relied upon when it was to their interest to regard 
the trauma as the main factor of their disease ; inquiry was made 
into their personal characters and the attendant circumstances 
of the injury. Light accidents suffice to bring on apparently 
severe symptoms in those predisposed by neuroses, — a fact to 
which Charcot alludes. Case XXIII is a clear illustration of 
this. She was the offspring of the marriage of blood-relations, 
and before the injury suffered from retinitis pigmentosa. A faU 
upon even ground sufficed to produce a severe permanent neu- 
rosis, upon which followed decided mental alteration. In three 
other cases nervous disabilities succeeded peripheral injuries, 
such as femur fracture, hand contusion, etc., in persons who had 
suffered from mental ailments. 

" It will not do to conclude that the blow should be severe 
to produce permanent injury. 

" Alcoholic addiction can cause diseased sensations allied to 
those of traumatic neuroses, and previous drunkenness may 
aggravate the symptoms of traumatic cause, and, though there is 
want of testimony on the similarity of alcoholic and traumatic 
symptoms, the habit certainly lessens the powers of resistance to 
disease. 

" Rigler thinks that railway officials are predisposed by 
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their employment to the development of traumatic neuroses, 
through irritation of the nerve-centres from incessant vibrations. 
To our regret, recent observations have not touched upon this 
point, so it lacks corroboration. 

" Course and Prognosis. — In but few cases does the ailment 
fully develop soon or immediately after the injury ; usually a few 
months elapse before this takes place. Primarily pains, parses- 
thesise, and mental aberrations appear, and in the course of 
weeks or months motor and spastic derangements follow. Dis- 
turbed speech or epileptic attacks are still longer in appearing. 
In rare instances there may be a sudden advent of the disorder 
about the time of the injury, but in these cases swift recovery 
ensues. Ordinarily, after progressing to a certain stage the de- 
rangements are stable, though some symptoms may cease and 
others become more pronounced. The mental alteration is 
usually obstinate, and differs in this respect from hysterical states, 
which are changeable and intermittent or capricious. 

" As regards life the prognosis is favorable; exceptions occur 
when nervous heart disturbances proceed to organic affections. 
A danger to life exists in an inclination to suicide through mind 
derangement, but this is seldom realized. Complete recovery 
seldom takes place, from our observation. Even Page* admits 
this, for in most of his cases he notes a diseased irritability re- 
maining, which marks the person as a ' damaged man.' At all 
times these patients are liable to develop a severe hallucinatory 
bewilderment, or insanity, — a transformation which we have 
several times had an opportunity to witness. 

"Of dubious prognosis are such cases in which epilepsy or 
dementia is included in the symptoms, as well as where decided 
cardiac troubles are present. Not uncommonly special rSgime 
produces a betterment in some cases, but it is especially observ- 
able that those who are involved in legal proceedings are re- 
tarded in their recovery ; and this is a complication to be con- 
sidered. Often the interest in an expected verdict causes the 

• Medical Times and Gazette, 1, 1885. 



OPPENHEIM ON TRAUMATIC NEUROSES. Ill 

patient not to desire recovery until his suit is decided. The 
patient thinks it is to his interest to exaggerate the subjective 
difficulties and to simulate. The law proceedings weigh heavily 
upon the individual and affect him more because he is mentally 
altered. So we often see improvement in their symptoms after 
a favorable issue, but, in my experience, the greater number 
have, after the termination of the legal quarrel, remained un- 
changed in their ailments by the event. 

'■'■Therapeusis. — As in the treatment of all diseases, there 
is a necessity for the absence of all irritating influences ; and 
noxious circumstances, likely to cause an increase of the mental 
•irritability, must, so far as controllable by the physician, be 
mitigated ; and, with this in view, legal contests should be settled 
as soon as possible. Often I have known suits to drag along- 
over a year or two, rendering the patient's condition worse. 
Quick decisions are not always practicable, as the medical opinion 
cannot be readily framed in all cases at the outset so as to afford 
a definite prognosis. It is to the interest of the sufferer to recom- 
mend settlements and to see that there is no clause left by which 
new legal matters can be instituted. 

"A difficult therapeutical question occurs in determining 
what occupation the patient should follow. In severe cases, of 
course, nothing suitable can be found, and in any case railway 
pursuits, or positions of responsibility, are out of the question. 
Light work sometimes is attended with marked benefit. 

" Tight bandaging is apt to aggravate ailments of this sort, 
and Charcot states that in functional paralytics a tendency to 
contractures may be induced by tight bandages, and sometimes 
a few turns of the bandage suffice to produce contractures. 
Rapid atrophy of muscles was brought on in one instance, 
though the direct connection could not, with certainty, be 
proven. 

"Where there is positive mental disturbance complete 
quietude is an important requisite to treatment. Most patients 
feel the need of seclusion, and seek it ; and this necessity should 
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be fulfilled. Its prevention affects healing processes badly. A 
trip on the sea may be beneficial, but sea-bathing cannot be 
recommended. Occasionally good effects are reported from a 
course of bathing at springs. They state that the pains and 
stiffness are ameUorated thereby. Rubbing with cold water 
should be tried, though the results are uncertain. The electric 
current in these neuroses, at times, gives excellent results, the 
most, trustworthy being the galvanic current applied to the head. 
I have seen such troublesome symptoms as headaches, tinnitus, 
and insomnia lessened by its application. Other patients are too 
sensitive to electricity to be able to receive benefit from it, and 
it is likely that in such cases the mental trouble is at work to 
resist the effects of treatment. The faradic current is of no use, 
though the brush may be used for anaesthesia as well as the 
faradic current for the muscles of the paralyzed extremities. 
The electric bath I have observed very little in utilization for 
these cases, but one of my patients had a syncopal attack with 
its first trial, and its further use was stopped. 

"From our present knowledge the main therapeutical meas- 
ures should be addressed to the mental condition. It lies in the 
power of the physician to calm the patient with assurances of 
cure and that his life is not endangered. Such statements affect 
the condition favorably. The difficulty is increased by allowing 
the patient to mistrust that you are ignoring the disease, and his 
loss of confidence renders treatment abortive. Then if anxiety 
be permitted to develop between the patient and physician it 
causes inconveniences and begets distrust on both sides. An 
instance is recalled of a sufferer who went the rounds of several 
medical men, none of whom beUeved in the genuineness of 
his troubles, with the result of a real psychosis being thus 
created. 

"Recent hypnotic measures have been suggested. By 
Charcot's hypothesis, conditions that could be produced by auto- 
suggestion should be relieved by it, but practically it does not 
avail. I have occasionally succeeded in hypnotizing some of 
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these patients, but was not able by suggestion to free them from 
their diificulties. 

"Medicaments have but limited usefulness to record. In 
my experience bromides are best. The ' blues,' the fright con- 
ditions, the startlings, insomnia, pavor nocturmis, and heart 
palpitations, under sodium or potassium bromide, have under- 
gone amelioration. Page warns against the persistent use of 
these remedies. Antifebrin, in half to one gram doses, occasion- 
ally relieves pain. From hypodermics of antipyrin I have seen 
no effects. Against insomnia bromides or paraldehyde can be 
given, but in severe cases chloral or morphine. Other nervines 
and tonics may, at times, be administered. Nutrition must be 
attended to by good diet when the strength is low. There is so 
great an intolerance of stimulants in these cases that, though 
beer and wine may be allowed in moderation, the stronger alco- 
holics, and even coffee and tea, should be forbidden. 

" Charcot regards massage as local hypnotizing, and advises 
it. In the nervous clinic, at times, setons have been inserted 
with good results, particularly when headaches, pains in the 
neck, or spastic conditions existed. Some felt so much improved 
that they visited the hospital for a reapplication of the setons. 
In two cases from which I excised small pieces of muscle im- 
provement of motility followed. Lesser operations performed 
on them without ansesthetics resembled, in the absence of pain 
reaction and haemorrhages, operations upon the cadaver. Berg- 
man advises cicatricial excision if the spasm is preceded bj' an 
aura starting from that point, and if there is an epileptogenic 
zone. In Case XXXIIl the results from this were not perma- 
nent, but cases are known where definite healing has occurred. 

'■'^Forensic Observations. — The following questions are 
usually propounded to the physician : — 

"Is John Doe sick, and, if so, from what does he suffer"? 

"Is there a connection between his illness and the accident ? 

" Is the disease curable, and, if so, in what time can it be 
cured'? 
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"Does it cause complete, or partial, inability to earn his 
living 1 

"If there is only partial disability, what per cent, is if? 

"By the terms of the accident-insurance law of July 16, 
1884, every workman receives, if totally disabled, 66|- per cent, 
of his working salary during his sickness, and lesser amounts, 
jiro rata, for partial disablements. The method of determining 
such things must be arbitrary, for there can be no fixed rule in 
such matters. The scientific deputation to form a medical 
opinion on the subject, according to Becker,* defined working 
ability to be that which enabled the performance of bodily and 
mental activities, in the degree to which the person was accus- 
tomed, and the loss of this constitutes working disability. Against 
this the superior tribunal opposed the declaration that disability 
to work did not consist in the diminished ability to do customary 
work, but the disability to do the ordinary bodily acts, which do 
not require extra strength to perform, and this need not, neces- 
sarily, be manual labor. According to von Woetke (Accident- 
Insurance Law of July 6, 1884, with Berlin, 1885, opinions), it 
is impossible to estimate the degree of bodily and mental 
strength, and the actual earnings should be considered. 

"Many of the queries are incomplete, and often inappli- 
cable to the case; and the question as to whether there is any 
disease at all requires a decision as to the whole matter of simu- 
lation, which can seldom be made unqualifiedly. 

"I have detected impostors, and proven all their symptoms 
to be false. Other authors claim that simulated symptoms 
frequently cease in hospital, while under observation. Usually 
malingerers have erroneous notions as to the nature of the 
symptoms, and their grouping may be inaccurate, and thus lead 
to their detection. If the person is seen at a place of amuse- 
ment, whether recovered or not, the laity is impressed with the 
idea of there being fraud; and the rigidly stiff walk, such as 
the military affect, often is taken as evidence of soundness. 

» Anleitung zur Bestimmung der Arbeits und Erwerbsunfahigkeit nach Verletzungen. 
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"Rigler shows that from the instituting of railways np to 
the law of June, 1871, nineteen collisions and fifteen derail- 
ments occurred, and in these only six persons were permanently 
injured; after that time, to the end of 1876, twelve collisions, 
seven derailments, and thirty persons with similar troubles, were 
noted ; and when the corporation prosecution law passed, nine 
times this number of cases were recorded, — a fact that indicates 
abuse of the law, and that these parties were not hurt so much 
as they claimed to be. There is a greater disposition to exag- 
gerate symptoms than to manufacture them outright. 

" There appears a test of importance in the information the 
patient is liable to possess of the value of the objective and 
subjective symptoms. 

" No doubt some experts are able to imitate forms of paraly- 
sis, but only at times. 

" Sufficient weight cannot be given to paralytic conditions, 
in persons who have no cause to cheat, in estimating the reality 
of symptoms in those who really have organic trouble, with the 
requisite knowledge of the value of injury neuroses to enable 
them to falsify. Further, it is a matter of considerable weighti- 
ness, in determining pretense, that seldom do single symptoms 
exist, and it is their sum that make the characteristic whole. 
The best-informed simulator would not be able to bring together 
all the mental, motor, and sensory features. In many cases 
hospital observation is indispensable, and for long periods, as to 
whether there may be sleep-walking, spasms, etc., which only oc- 
casionally occur, and may not do so at the time of the physician's 
visit. Heart symptoms require time, also, for the pulsations 
may be simply temporarily increased at the moment of inspection. 

"Exaggeration is difficult to exclude by estimation, as, for 
example, the pains and abnormal sensations. Expressions of 
pain in the face and acts which do not depend on the will- 
power must be judged, and yet there are persons who do not 
show pain externally. 

"Case XXXI had a contused hip-joint, with pain and 
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fixation of leg. Two prominent physicians claimed that, if he did 
not simulate, he considerably exaggerated. Observation in hos- 
pital proved all the traumatic coxalgia to be present; partial 
hemianaesthesia, including the face, and slight atrophy of the 
right-leg muscles were proven by electrical tests, Brodie's symp- 
tom, etc. 

" Those who are accustomed to treat hypochondriacal, hys- 
terical, and neurasthenic patients know the great trouble there 
is in differentiating the disorder. Objective disease may be 
found after repeated examination which had been overlooked at 
first, and may be of great value. 

"Disease may have existed before the accident, and then 
claimed to have resulted from it. I have had two such cases. 
But where an accident exaggerates or renders worse pre-existing 
disease, the claim is valid. This is decided by a law decision 
of February 4, 1887. Where there is a neuropathic tendency 
beforehand, it should be proven that the accident aggravated it, 
or not, as the case may be. Alcoholism is different, however, as 
it can produce symptoms similar to the disease. The toxic 
neuroses and psychoses are closely related to trauma. 

"No doubt organic spinal disease developed in one case 
half a year to a year after injury, and a tumor in the dissemi- 
nated sclerosis appeared after a severe mental concussion. There 
are a number of such well-attested instances in the literature. 

" Opinions as to curabihty are diflacult to form, as well as 
of the degree of incapacitation. We know that many cases are 
very stubborn, and have but little chance of permanent and 
complete healing. Tlie postponement of decisions and the 
existence of poverty protract the disease. Rigler states that 
formerly the injured were compelled to resist their diseased 
tendencies and go to work, when there were no damages to be 
claimed; but I do not agree with him in this respect, for a 
mental affection could not be cured by such means. 

"As to permanent disability, it is best to be reluctant with 
an opinion. Where severe forms, such as insanity, existed, or 
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where there is a positive lowering of the intelligence, such as is 
.produced by.epilepsy, a decision may be reached. Atrophy of 
the optic nerve, pupillary affections, or where irreparable injury 
accompanies the complaint, some approximate idea of the dis- 
ability duration is enabled. Where neuroses persist for one or 
two years, and do not tend to grow better, it is unlikely that 
complete recovery will occur. 

"When the injury has appeared to be light I have advised 
work to which no responsibility of consequence was attached, 
such, for example, as a few hours' office work, the position of 
porter in a private dwelling, and such occupations. Railway 
work is not to be thought of as at all suitable. It pertains more 
to the lawyer's duty to ascertain and declare, from the testimony, 
to what degree the inability from injury requires the undertaking 
of work of inferior activity." 



CHAPTER VI. 

Illustrative Cases of Spinal Disease. 

PART I. — personal OBSERVATIONS. 

I. A Case of Concussed Spine causing the Typical Nervous Symp- 
cms known as Spinal Concussion. Incomplete Becovery. — Isaac W. Hol- 
land, set. 30, a strong, healthy man, weighing one hundred and ninetjr- 
seven pounds, a railway conductor, to -which place he had been promoted 
dui-ing twelve years' railroad service, was, in February, 1883, in the pas- 
senger coach of a train which collided with another, and was thrown 
upon a cushioned seat and thence to the floor. He complained of having 
been " shaken up," but remained about the wreck several hours, assisting 
others, and then walked two miles, resuming his work later in the daj', 
and was on duty eight days, after which he laid off two days, as he " felt 
badly;" tried two daj-s more on the train, then stopped at home five 
days, and, though his undefined bad feelings persisted, he continued 
thereafter twenty-one days, more on the road. 

He manfully struggled against the depression, the " scared " sensa- 
tions and " rheumatism " in his back, and, at one time, was inclined to 
adopt the opinion of a practitioner that it was onlj' a liver disorder. He 
went fi'om Chicago to Davenport, Iowa, on the train, to visit the road 
surgeon, who, after an examination, failed to find any evidence of organic 
disease. Returning to his home, and his disability growing more aggra- 
vated, suit was brought against the company ; four months after begin- 
ning which he enjoyed a remission of liis pains and applied for his okl 
place on the road, but was refused, and the same daj' he took to his bed, 
where he remained for a j^ear and a half preceding the trial of his claim. 
The allegations were that he had eaten but one meal a daj' in this time, 
and that the light hurt his eyes so that tlie room had to be kept darkened 
all the time. His weight had fallen from one hundred and ninety-seven 
to one liundred and two pounds. He preferred to be alone until he 
wanted liis position in bed changed, for which he required help; he lost 
strength continually ; his back was the principal seat of pain ; he suffered 
continuous headaches, prickling sensations, numbness, and pain in all 
l)arts of his body ; he had not a good night's sleep for over a year; his 
eyes were weak and sight was blurred ; his appetite and digestion were 

Note. — Full names of patients given by tlieir permission or that of their friends 
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poor ; arms and legs felt constantly cold ; he had but little strength in 
his arms and legs ; could not walk -without assistance, and every move- 
ment caused pain ; even piano-playing annoyed him, and tlie slight noise 
of a footfall on the carpet, as well as conversations, or trivial, sudden 
sights or sounds, irritated him out of all proportion to the cause. In 
December, 188-4, at the request of plaintiff's counsel, Kretzinger Brothers, 
I visited Mr. Holland and found him in bed, with a screen shading a dim 
light from his eyes, and the windows were darkened. His muscles were 
relaxed and flabbj^, and there was plainlj"^ seen emaciation in all parts of 
the face, trunk, and extremities. There was extreme pupillary dilata- 
tion, but this may have been due to the darkness, though others in the 
room did not exhibit the same extent of dilatation. The light reflex was 
not prompt, and the seeming photophobia caused me to desist from com- 
plete tests as to this. He shifted, or hitched, himself in bed, an inch or 
two at a time, by means of a rope at the head of the bedstead. His back, 
the entire length, was of a dark hue, the width of a hand, closely resem- 
bling, if it was not, hypostatic congestion of the dermis, due doubtless 
to dorsal decubitus. Fibrillary tremors were every few minutes plainly 
observable in his arms and hands, and less frequently elsewhere. Grosser 
tremulousness of the hands also occurred. The temperature was gener- 
ally subnormal, his feet ranging eight or nine degrees below normal, 
though wrapped in blankets. Apparently there was universal hyperees- 
thesia, and the finger-tips were anaesthetic ; there was impaired sensation 
upon the radial sides of both arms ; the inner sides of the legs and 
feet were similarly more affected than the outer sides, but there was 
generally lessened discrimination of touch. There was a more blunted 
sensation-appreciation about the Inmbo-dorsal junction of the left than 
upon the right side, and in the middle dorsum this was reversed, the 
right side being more anaesthetic. Pressure on the spinous processes 
caused acute pain, less in the cervical and sacral regions, greatest in the 
lower dorsal region. He complained of an incessant headache, with fre- 
quent " thickness of the tongue " in speaking. Sight, hearing, and touch 
were hyperajsthetic. He was not able to fix his attention upon anything 
for any length of time, and his friends spoke of his unwonted irritability. 
His grasp registered on the dynamometer 25 with either hand. Feeble 
motility was evident, approaching paresis. 

The genitals were flaccid, and erectile ability and desire were said to 
be absent. There were no vesical or rectal difHculties. He was not able 
to eat much at a time, and felt disinclined to eat at all. 

He was not able to sleep more than fifteen minutes at a time, and 
awoke unrefreshed and perspiring from horrible dreams. 

The patellar reflexes were greatly exaggerated, and the tapping 
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caused excruciating pain in his back and head. His family physician 
stated that epileptiform convulsions began a year before, and were in- 
creasing in severity. 

The patient was haggard and cyanotic ; he carried his back in an un- 
yielding, stiff manner, and avoided every movement possible, and such 
that he found necessary to make were slowly and tremulously performed. 

Ordinary faradic and galvanic currents caused too much pain to en- 
able their being increased 'sufflcientlj^ to obtain muscular contractions. 

His pulse was slow, but increased upon his attempting motions. 
Owing to his sufferings and inability to undergo prolonged examination 
other tests, such as those of his gait, etc., were omitted. 

The claim was hotly contested in a Chicago court on the ground of 
malingering, voluntary starvation, preponderance of subjective over ob- 
jective conditions, etc., but it became manifest to the jury that Holland's 
case was genuine, and he was awarded $25,000, which the Supreme Court 
increased by interest and costs to $31,000. 

There was a consistency in the totality of the symptoms he presented, 
and a harmonious blending of both the objective and subjective troubles, 
together with their agreement with the classical descriptions of Erichsen. 
Furthermore, Mr. Holland's good reputation gave strength to his state- 
ments (as it should m all cases), and, so far from his feigning disease, he 
repeatedly denied the existence of difficulties concerning which he was 
interrogated so often that he knew they would be regarded as favoring 
his case were they present. 

For nearly a year after the trial and verdict his condition remained 
about the same. In 1886 he was still confined to the house, but sat up 
more. In 1887 a barn caught on fire near his house and he was greatly 
prostrated by the excitement for a week or so, but seemed to gain 
strength thereafter, and in the fall of that year began to go outdoors in 
a wheel-chair, which at first was pushed, but in a month or so he was 
able to roll it himself for half a block at a time. 

The last convulsion he had was in December, 1887. At the present 
writing, September, 1889, he is able to walk a few blocks at a time, but is 
easily fatigued ; has no endurance ; his volition is impaired ; makes up 
his mind to do anything with difficulty ; his back still aches, and is ten- 
der in the cervical and lumbar regions. He walks stiffly and slowly and 
has to be careful about his movements ; and he feels worse in the morn- 
ings, as his sleep is disturbed by pain in his back and by frightful dreams, 
which awake him. He is forced to lie down often during the day ; appe- 
tite is still impaired ; weight one hundred and thirty pounds (a difference 
of sixty-seven pounds less than his original weight). He is more cheer- 
ful recently, but is easily annoyed and sgffers from headaches often. 
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Surface hypersestliesia at times relieved by walking about, but when irri- 
tated he feels better by lying down in a darkened room. Ej'esiglit too 
much blurred to enable reading or writing except for a few minutes. He 
has attacks of dizziness and ringing in the ears. When tired the fibril- 
lary tremors appear ; he avoids, as far as possible, all draughts of air 
and annoyances generally ; knee reflexes slightly increased ; left side 
slightly anaesthetic, and more impaired motorially than right. Romberg's 
swaying symptom present. Dynamometer grasp 40, with each hand, and 
the light still causes pain in his eyes. He is not able to engage in any 
kind of work. 

II. A Cane of Probable Malingering. — In 1884 a midwife brought 
suit against a Chicago street-railway company, alleging injuries sus- 
tained in a fall from a street-car in motion. She was brought into court 
in a wheel-chair, and maintained rigiditj'' of the left leg, which she claimed 
was paralyzed. Dr. A. J. Baxter and I were requested by the company 
to make an examination of tlie case, but, by the laws of Illinois, this 
could only be done by the plaintiff's consent, which site would not grant. 
(I make it a rule to insist upon the fullest courtesy being extended to the 
physicians cf the defense in all cases of the kind, and no honest reason 
can be valid for taking advantage of such a law.) The court thereupon 
selected two surgeons, one of whom was very conscientious, and their 
report was adverse to her claim. She subsequently figured conspicuously 
in other lawsuits and seemed to have fully recovered from her "paral- 
ysis." How much, if any, real injury existed in her case cannot now be 
ascertained. It is known that a year after the claim was made she walked 
the streets and transacted business, and certainly she greatly exaggerated 
her ailments, if she had any. My regard for the opinion of one of tlie 
surgeons who were called by the judge leads me to believe that the 
plaintiff" was shamming, in spite of this opinion being coincided in by the 
other surgeon, who, though skilled, enjoys the reputation of being a great 
society intrigant, politician, and facile swearer for the side that engages 
him. Evidently paralysis and pain constituted the plaintiff''s idea of the 
requisites for spinal concussion, for, as far as ascertained, there were no 
other conditions alleged as caused by the concussion to her spine. 

III. Fall upon the Feet., Jarring the Spine , followed by Spinal-Con- 
cussion Symptoms and Death. — Dr. E. W. Du Bose, set. 38, Post Surgeon, 
TJ. S. A., at Forts Seward and Lincoln, Dakota, during ISTS to 1878, 
while in Washington, D. C, in the early part of the latter j'ear, acci- 
dentallj^ walked off" the pavement into an excavation, some eight or ten 
feet deep, alighting upon his feet, jarring his spinal column, but with 
apparently temporary eflFect. Tlie doctor was tall, with an erect, military 
carriage, to which latter he probably owes his death, as he did not see the 
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pitfall when he walked into it. His nobility of character and learning 
were widely respected and endeared him to me. I first learned of the 
accident in August, 1878, when I was shocked to find him completely 
changed. He was thinner and his face exhibited evidences of suffering. 
He said his head tortured him unceasingly. He was gloomy and reticent 
and constantly endeavored to restrain his irritability; he walked slightly 
bent forward, with all his former vigor gone; rotation of tlie spine was 
painful and micturition required a long time, from detrusor paresis. His 
steps were short and slow. Tliere were no paralyses or other organic 
symptoms observable, no fracture nor dislocations of the spine. His 
sleep was troubled, appetite poor ; parsesthesia, hj'persesthesia, and anaes- 
thesia general. He could not stand with his ej'es closed, nor could he 
read at all, as everj'thing "swam" when he attempted it. He could 
slowly rotate and flex his vertebrae and head, though it cost him pain to 
do so. He could stoop only by supporting himself. There were vertigi- 
nous sensations, tinnitus aurium, and a tendenej'^ to seek seclusion 
and darkness; the latter to relieve his pliotophobia. After our parting 
I was unable to hear from liim, as he did not write, and the surgeon- 
general referred my inquiry to the healtli officer, who forwarded to me 
tlie following information: — 

Health Depaktmbnt, District of Columbia, 

No. 503 D Stbebt, N. W., Washington, D. C, 

April 34, 1889. 
[A Transcript from the Secor'l of Deaths in the District of Columbia. ] 
Emoiy W. Du Bose, died July 4, 1880, aged forty-one years ; unmarried ; 
white ; physician ; birthplace South Carolina ; duration of last sickness fifteen 
months ; cause of death organic disease of brain and spinal cord and acute melan- 
cholia ; place of death. Government Hospital for the Insane ; medical attendant, 
W. W. Godding, M.D. ; buried in Glenwood Cemetery; undertaker, Anthony 
Buckly. (Signed by) * 

Smith Townshend, M.D., 

Health Officer and Registrar. 

Even though in this case organic lesions of some kind may have 
existed, his symptoms were those of spinal concussion with whatsoever 
complications or consequence. 

IV. Fall upon the Back. Concussion Symptoms Two Tears. Be- 
covery. — Mrs. G. C. Paoli, past middle age, wife of a noted Chicago phy- 
sician, fell on an icy pavement, striking sacrum and back of head. She 
was unconscious and vomited later, but rallied. Great emaciation and 
weakness followed without paralysis or paresis; there were hypersesthesise, 
especially auditory; tenderness and rigidity of the spine, with depression 
and general pains, especially in the back; disturbed sleep and headache. 
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In two 3-ears there was gradual but complete recovery, which was brought 
about by constant exercise of skill and care. 

Y. General Concussion to Body and Scalp Wound. Concussion 
Symptoms at first, and, later. Insanity. — F., set. 28, was asleep at the 
moment of a collision, and, in addition to being violently jarred, received 
a head wound — a scalp contusion — but was not rendered insensible. He 
was pinioned by the debris and saw his fellow-passengers burned alive 
within a few feet of him. He was rescued in a dazed condition and 
months later complained of sleeplessness, pain in the back, headaches, 
and leg weakness ; with inability to attend to work. Next, paretic 
dementia symptoms set in, such as the delusions of grandeur, mental and 
phj-sical anaesthesia, drawling speech ; but, as is usual in traumatic insani- 
ties, these peculiarities were modified, and differed from the genuine 
paretic dementia. His irritability was extreme, at times, and alternated 
with the indifference of the paretic. He became a decided paranoiac 
within a year after the accident, and grew so unmanageable that his 
attornej's dropjoed his case. He was, at last accounts, in an asylum 
for the insane. 

VI. Blow to Head and Cervical Eegion. Mixed Concussion and 
Mental Disease Symptoms. Unrecovered. — L., set. 48, an industrious, 
vigorous mechanic, weight one hundred and seventy pounds, member 
of a military organization, was struck by pieces of stone, wliich fell 
from a high building, upon his head in the left parietal region, and also 
between the scapulae. In a few weeks he began to fail in health and 
mind, and in two years his character had completelj' changed; he had 
lost memory for recent events, and would tell the same thing over 
again, unaware that he was doing so; he had lost Iiis previous ability 
as an amateur musician, had grown very irritable; lost all business 
aptitude; could not tolerate even small drinks of liquor; appeared very 
much older than he was; walked feebly, bent, and totteringly; his 
speech was hesitating; light hurt his eyes, and he was unable to read, 
though his pupils respond to tests for light and accommodation 
reflexes ; slightly deaf in the left ear, and heard "distant bells ringing" 
constantly; sleep disturbed ; dreams repeatedly of falling; touch, hearing, 
and sight senses irritable, and anaesthesia in left extremities and in left 
side of body; the face and head generally anaesthetic; left hemiparesis; 
costive; knee and elbow i-eflexes exaggerated on both sides; the cremas- 
teric and abdominal reflexes abolished except upon right abdomen ; spine 
between scapulae tender to touch; appetite poor; heart action feeble, 
temperature subnormal ; quantitative loss of response to faradic and 
galvanic currents to an extreme degree; present weight one hundred 
and twenty pounds, having lost fifty pounds since the accident; muscles 
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shrunken and flabby ; left tbigb an inch less in circumference than the 
right; bladder slightly paretic. 

It is noticeable that the hemiparesis was upon the same side as the 
head injury. Formerly I ascribed this to centre coup, supposing that 
the left head-stroke had injured the right cerebrum and induced left 
hemiparesis, but a left hemiplegia would have been pathognomonic of the 
latter, and unilateral pareses are characteristic of spinal concussion, par- 
ticularly with head blows. He did not lose consciousness after the 
injury, which is another spinal-concussion characteristic. In a civil 
action for damages, a physician stated that electricity and scientific 
instruments, such as the thermometer, sesthesiometer and dynamometer, 
were valueless as tests, and that bromism (without foul breath or erup- 
tions) and drunkenness (it was proven that L. was temperate) were 
probably the causes of all the symptoms. Several ignorant doctors testi- 
fied on both sides, with others who were better informed, and the issue 
was against the plaintiff. He is now impoverished, helpless, and demented. 
Responsibility for the accident was not well established by the plaintiff's 
attorney. 

VII. Blows upon the Head and Back. Spinal- Concussion Symptoms 
at firsts followed by Traumatic Paretic Dementia. — M., set. 30, machinist, 
was struck on the forehead and top of head by conductor's lantern and 
kicked in the back ; soon after developed spinal pain and rigidity ; left 
eye amblyopic ; hearing of left ear impaired, which he first noticed when 
using the telephone ; pain in left temple ; constant general headaches ; 
very sleepless ; bowels fairly regular ; sexual power impaired. Dynamom- 
eter grasp — right, 100 ; left, 60. Was formerly very strong in left hand, 
as well as in the right ; left knee-jerk less than the right ; forehead numb, 
especially upon left side ; has scrotal pains. Since the accident, which 
occurred January 27, 1888, he is more easily affected hj liquor than for- 
merly, and indulges more freely. My first examination was made April 
19, 1888, and at his next visit to my office, March 14, 1889, I found his 
speech drawling, and that he had occasional delusions of grandeur ; that 
his business was being neglected through unwonted quarrelsomeness and 
tippling. June 13, 1889, the spinal symptoms seemed to be overshadowed 
by the mind alteration, as far as could be learned from the statements of 
relatives and friends. With Dr. 0. L. Schmidt, I made an electrical ex- 
amination of his neuro-muscular condition, and found hypersensitiveness 
with the faradic current, right side more than left, and, with the galvanic 
current in tlie anterior crural region, in milliampferes — right side, C C 9, 
A C 11, A O and C absent, with 15 milliampferes ; left side, C C 5, 
AC6, A07,C0 absent, with 15 milliampferes. Over the elbow region 
of the musculo-cutaneous nerve — right side, C C 2^, A C 4, A 3 ; left 
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side, C C 1, A C 2J, A 2J, and no C 0, on either side, with 15 inilliam- 
pei-es. The interpretation of which is that the motor and sensory enfee- 
blements are upon the left side of the body, and the readier response of 
that side to galvanism, in connection witli this, show that so far as 
organic mischief is concerned the right cerebrum is injured. The some- 
what quantitatively lessened reactions of the legs may result from spinal- 
concussion causes. 

The damage suit was tried during the writing of this chapter, 
and the court appointed two specialists to examine the patient at my 
otfiee. During this examination it was ascertained, in addition to 
matters stated above, that there was extreme tenderness in the cervical 
and lumbar regions, the knee reflexes were normal, the cremasteric 
was present, but feeble, and the abdominal reflex was absent; his 
taste was impaired ; he could not read, as it made his eyes twitcli 
and caused tears to flow ; pupils were dilated, reacting to light, bnt 
sluggishly to the test for accommodation ; the swaying symptoms 
were marked ; he could not rise without the aid of his arms when 
lying down, and when he stooped did so by bending his knees, but 
not his body, maintaining rigidity of his back ; and he angrily refused 
to try to bend his back, as he said the pain was too great. There was no 
vision contraction nor ophthalmoscopic findings, but with the perimeter 
a color constriction was found to exist on the nasal side of the left eye ; 
the asthenopia was in both eyes. .His appearance was one of fatuity, and 
his behavior somewhat silly. His friends testified that he had become a 
chano-ed man in every respect, that he was irritable, there was no con- 
secutiveness to his thought or conversation, that his memory was poor, 
and he had once talked of committing suicide, and, upon another occasion, 
had delusions of persecution. 

The court experts did not find evidences of insanity ; one stated 
that there were symptoms of spinal irritation, which the other denied. 
Both acknowledged the great value of electro-diagnosis, though they had 
not made use of it in this case ; and both of these gentlemen had pre- 
viously, in Case XIV, derided electricity as a means of examination. 

VIII. Fall upon End of Spine. Spinal- Concussion Symptoms Per- 
sist after Two Years in a Child. Instance Unique. — H. S., set. 9, Christ- 
mas, 1881, while skating, slipped and struck buttocks, and since tlien, 
while previousl}'' perfectly well, has been restless, peevish, sleepless, 
capricious, with poor appetite ; some vesical paresis ;■ compelled to stop 
schooling owing to incessant headaches; irritable to unendurability, and 
takes advantage of the consequent indulgence of his parents and rela- 
tives genei'ally ; is costive ; heart- and pulse- beats are rapid and easily 
accelerated ; complains of formication, occasionally, in both arms, and 
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more frequently of numl) feeliirgs and coldness in hands and feet ; all liis 
senses, special and general, appear hypersestlietic ; is easily startled ; has 
little endurance, tires out easily ; does not seem to have the proper use 
of his legs. His restlessness, whining, and emotionalism (utterly differ- 
ing from hj'sterical conditions), his anger being easily provoked, and 
even castigation checking him but temporariljr, prevented further exam- 
ination ; but the case affords us one of the most satisfactory^ instances 
ever recorded of the major sj^mptoms of si^inal concussion under con- 
ditions excluding simulation. There is nothing neurotic in the ancestry, 
nor was there any congenital difficulty. I sent him, in his mother's care, 
to Dr. J. H. McBride, Superintendent of the Milwaukee Sanitarium, but, 
as that place is intended for quiet patients, he was not accepted. Dr. 
Henrotin, of Chicago, circumcised the bo}' for a reflex effect, with tem- 
porary benefit, but a relapse soon occurred, and he affords his parents a 
decided problem as to how far they should go in curbing his disagreeable 
disposition and at the same time recognize his irresponsibility and suffer- 
ing. I shall watcli this case with great interest, and hope to be able to 
report its progress in later editions of this book. 

IX. Fall down Elevator-Shaft. Spinal- Concussion Symptoms, with 
Complications. Result Unknown. — J. L., set. 25, fell from second floor to 
basement through elevator-shaft, August 20, 1888. Was unconscious for 
half an hour, and then felt cramps and pains in his back. Girdle pain 
occurs in lower lumbar and in cervical regions ; attempts to rotate neck 
cause pain. Right grasp with djmamometer, 55 ; left, 40 ; sesthesiometer 
tests negative. Tinnitus aurium : " sounds like water running." Left 
upper occiput struck, and his right lip was sewed up by a surgeon. Is 
hypersesthetic, "nervous ;" eyesight blurred, and scintillations frequent ; 
" sees stars if the weather is rainj-," probably indicative of barometric 
pressure increasing cerebral congestive tendency in optic as well as in 
other centres ; constipated ; no bladder trouble ; sexual impairment ; 
sleepless, "jumps in bed " (irritative jactitations) ; cannot read very long 
at a time ; headaches in occiput upon awakening ; hand co-ordinations 
normal, feet co-ordinations impaired ; patellar reflex greater upon right 
than left side, and the tap causes pain in the back, which is less upon the 
left side ; abdominal reflexes exaggerated upon both sides. No further 
record of the case, as he was lost sight of. 

X. Fall down Elevator-Shaft. Concussion Symptoms, with Indica- 
tionsof Organic Spinal Disease. Previous Struma and Spinal Curvature. 
No Improvement. — Miss S., set. 25, fell through elevator-shaft in 1885, and 
was confined to bed a month ; did not lose consciousness at the time of 
the accident. Partially deaf from previous catarrh, and was somewhat 
cachectic, and had a lateral spinal curvature at the date of examination, 
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March 22, 1888, which condition probably antedated the fall ; scapular 
protrusion, especially upon the right side. A right sterno-clavicular dis- 
location exists ; suffered from headaches and insomnia, and sensation was 
impaired in the right arm and leg. Dynamometer — right, 20 ; left, 35. 
Breathing difficult at times, heart rapid ; facial, lingual, and abdominal 
ansesthesia of right side. In a few months the anajsthesia in right arm 
became less, bnt the right patellar reflex was diminished, and the right 
leg remained anaesthetic ; abdominal reflex greater upon left side ; more 
susceptible to heat upon the left side. The old ailments in her case, 
which should have been more frankly aclinowledged, helped her defeat in 
a damage suit, though the fall had, undoubtedly, hurt her permanently. 
Dr. A. J. Baxter was called bj^ the judge. Dr. Norman Bridge by the 
defense, and I was the plaintiff's physician. We examined the case 
together, and thoroughly agreed in our testimonj'. 

XI. Struck by Locomotive. Concussion and other Symptoms. Un- 
recovered. — H., set. 50, hit by engine and tossed some distance. The 
ordinary spinal-concussion symptoms followed within a week or so, such 
as sleeplessness, optic and auditor^' defects, sensory impairment, and, in 
addition, bladder and rectal weakness ; right-knee ftnkjdosis from patellar 
fracture ; mental debility marked. Recovered $5000 in an action against 
the railway, but the year following had not improved in any particular. 

XII. Train Derailment. Spinal Concussion and Myelitis. — F., 
aet. 22. By derailment of train. May 1, 1888, while asleep, he was tossed 
across the sleeping-car aisle into the opposite berth and was awakened by 
the crash, and thinks that he fell head first, with arms outspread. Extri- 
cated himself and did not feel much hurt at the time, beyond a slight 
soreness along left side and leg. His left lumbar and cervical regions 
were i)ainful. October 13, 1888, there was sexual impairment ; bladder 
difficulty at first, disappearing later ; cramps occasionally in left hand ; 
no headaches ; cannot read or write as he formerly could, owing to diffi- 
culty of continuous attention, eye-sight blurring, and some photophobia; 
cannot stand on left leg, which is anassthetic, weak, and painful; the left 
tendon reflex is absent, right norm.al. Dj-namometer — right, 80 ; left, 
35. Fulgurant pains in legs, as in tabes; was constipated, at first, 
but is not now ; oral temperature 99° F. ; weight one hundred and forty- 
one pounds, previous to accident one hundred and fifty pounds ; sways 
with eyes closed and when feet are together ; inco-ordinative upper extremi- 
ties ; auditory and tactile hypersestliesia ; taste impaired ; abdominal 
and cremasteric reflexes exaggerated ; hot sponge on back causes pain ; 
muscle consistency flabby ; shoes, especially left, worn at toes ; depression, 
irritability, insomnia, disturbing dreams; temperature of feet subnormal. 

A preliminary examination of the conductivity of the anterior crural, 
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October 15, 1888, gave for the right leg A C 6 milliampferes, but no 
reaction with the same galv.inometric measure in left leg. With 10 
milliampferes the left afforded A C > C C. 

November 19, 1888, pains in the legs and muscle-twitchings worse. 
Dr. Otto Schmidt found A > C C. 

June 9, 1889, conjointly, Dr. Schmidt and I made another electrical 
test, with the following result : 14 to 15 milliampferes overcame normal 
resistance and caused tonic contractions upon both sides. Anterior tibial 
nerve— right, A C 6, C C 8, A 12 ; left, C C 3, A C 4, A T. Anterior 
crural— right, A C 9, C C 11 ; left, A C 5, C C T. No A O nor C with 
15 milliamperes. 

Spinous processes of third, fourth, eighth, and ninth dorsal vertebra 
are sensitive to pressure. Slight right lateral curvature of spine, with 
right scapular ridge raised. Left leg one centimetre smaller in circum- 
ference than right, at ten centimetres below patellar lower border ; at 
twenty-flve centimetres above internal condyle, left leg is two centimetres 
smaller. Dynamometer — right, 41 ; left, 40^. He walks with a cane, and 
drags the left toe. Fibrillary- tremors increased over left rectus femoris 
upper third. 

XIII. Fall upon Back. Remnant of Concussion Symj^toms after 
Thirteen Years. — H., set. 48, a watciimaker, fell from step-ladder ten feet 
upon his back. Felt consider.nble pain at the time, but in a week was much 
better, and did not recall having had any trouble until a year later, when 
his back and head began to ache. Urine was slightly phosphatic, but of 
normal specific gravity, and phjsicians failed to find iiny cause for his 
depression and pains other than that, in some way, his back ha-d been 
hurt by the fall. January 23, 1889, thirteen years after the accident, his 
head still ached, but he either had grown accustomed to this or improve- 
ment had occurred. His sleep was not then disturbed ; no bladder 
trouble ; bowels costive ; sexual power feeble, ejaculates too quickly, and 
his back pains more after coitus; priapism at times; his overcoat feels 
micomfortably heavj'^, and its pressure hurts his back; walking distresses 
him there ; no photophobia, no aural ti'ouble, a little dizziness, cremasteric 
and abdominal reflexes absent ; patellar reflexes are normal. Spine 
slightly curved, antero-posteriorly. Vertebral caries cannot be satisfac- 
torily excluded, neither can it be affirmed by position tests. There were no 
meningeal or myelitic symptoms, no hyperaesthesia nor anaesthesia. The 
pain in back and head was made worse by motions ; the sexual impair- 
ment, constipation, and lassitude were the most prominent sj'mptoms, 
and, as these disabled him from working, he sought relief from one phy- 
sician after another, who usually diagnosed his trouble as " spinal irri- 
tation," consequent upon the fall. 
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XIV. Head and Back Struck. Cerebral and Spinal- Concussion Symp- 
toms ; Paralysis Agitans and Hemiparesis Two Years 'afterward. Un- 
recovered. — Mrs. Y., set. 63, struck by street-car in upper spinal region 
and riglit occiput ; was not at once made unconscious, as she handed 
lier card to cabman who drove her home ; thinks she lost consciousness 
and roused again at times on the way. For two weeks could only be 
partially aroused ; right-sided paresis occurred six months later ; right 
pupil dilated, left contracted. Yomiting and otiier evidences of cerebral 
concussion occurred during the first two weeks ; there were also right 
parsesthesia, prickling sensations. A year after the accident there was 
left hemiparesis, with loss of sensation upon the same side, but extreme 
hypersesthesia below right patella and about right shoulder, pectoral 
region, axilla, and scapula. Dj'namometer — right, 3 ; left, 30. Sleep dis- 
turbed ; headaches upon right side. Two j^ears afterward paralysis agi- 
tans, mainly in riglit arm, fully developed, and is advancing to the body 
generally. Electrical tests, made with the assistance of Dr. Plymon S. 
Hayes, June 9, 1889, revealed quantitative and qualitative clianges from 
the normal. To the faradic current the left side responded fairly, as to 
contractions, though a strong current was required. She complained of 
the painfulness of tliis test, but double the current upon the right leg pro- 
duced neither contractions nor pnin. With galvanism of the anterior crural 
region, right, C C 5, A C 6, C O 8, no A 0; left, C C 5, C 8, no A C nor 
A 0, affording indications of qualitative anomalies in the side opposite 
the hemiparesis, and that side was less qualitatively than quantitatively 
affected. C requires relatively a mucli stronger current to produce con- 
tractions in health, other things considered. The left-arm reactions were 
normal, and the right musculo-cutaneous region gave C C 6, A C 8, no 
A nor C 0. 

Against her damage claim was brought the charge that two previous 
claims for otlier injuries had been settled many j'ears before ; college pro- 
fessors swore that she had no paralysis agitans, though her hand tremors 
numbered one hundred and sixty to the minute, and the surgeon of the road 
disagreed with the experts and said that paralj'sis agitans could not be 
disputed. The plaintiff's attorneys claimed that during her unconscious- 
ness her signature had been forged to a statement by an agent of the 
road, that detectives, perjured witnesses, complaisant notaries, bribed 
" physicians" and nurses had been injected into the case (two of the 
medical personages were wofully ignorant), and that even a shyster 
lawyer had connived with the road, and compromised her previous cases, 
witliout her knowledge. A four weeks' trial ended in a verdict of $10,000, 
which was appealed. 

XV. Case Undecided as to Whether Former or Recent Accident 
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Caused Concussion and Other Symptoms. — C, set. 46, was in railway 
accident in 1883, and obtained $8500 for spinal injury, from wbieli, he 
says, lie fully recovered, aud in January, 1889, met with a street-car acci- 
dent. Present symptoms : vertigo, sleeps badly, dreams often, reads with 
difficult}', and can write but a few minutes at a time ; appetite poor, no 
vesical trouble, swaj'ing with eyes closed not marked ; does not hold his 
back rigidly, stands on one foot with difficulty, was delirious after the 
accident ; tendon reflexes exaggerated ; half girdle pains right side at 
times. Dynamometer — right, 40 ; left, 45. Scattered general anaesthesia ; 
no atrophy. Left shoe is soled half an inch thicker than the right; the 
shortness of leg this would indicate is apparently owing to a slight knee 
contracture. Tremors in right hand ; lij'persesthesia of all senses ; cre- 
masteric reflex, right side, marked, absent left side ; testicular atrophy 
left side ; no gluteal reflexes, abdominal reflexes present ; tenderness in 
cervical and lumbar regions. Dr. Otto L. Schmidt and I made electrical 
tests, during which the patient exhibited great emotionalism, which his 
attending phj'sician says sometimes rises to delirium, with frequent heart 
rapidity and flushed face. 

Response was obtained to ordinary faradic excitation, the right leg 
requiring a trifle more current than the left, which was normal in reac- 
tion, but the right afforded peculiar clonic rhythmical tremor response, 
with the faradic uninterrupted. With the electrode over the rectus 
femoris the right reactions were C C 7^, A C 7^, no A nor C 0, and 
the left gave C C 8, A C 8i, A 13, and no C 0. Diagnosis : Both legs 
show unhealthj' state of spinal cord ; the right more markedly, but the 
reactions are those of progress from a worse disorder. There may have 
been full degeneration reactions formerly, but the tendency seems to be 
toward function restoration, with a possible slight remnant of previous 
organic spinal disease. With no opportunities to obtain particulars, 
other than those afi'orded by the plaintifl', there remains doubt as to 
whether the former accident is to blame for all or part of his trouble, 
or how far the second contributed to his present condition. 

XVI. Struck by Locomotive. Contusions of Leg and General Con- 
cussion. Improvement. — Mrs. S., set. 40, while crossing a track was run 
into and tossed by engine, and taken home unconscious. There were a 
medley of symptoms, at first, from the surgical injuries ; a compound 
tibial fracture and injury to hand, but as these became better she was 
photophobic, delirious at times, emotional, suffered back pains, and her 
sleeplessness was extreme ; hypersesthesia and anaesthesia general, with 
some paresis of the injured leg. The road compromised with her, and 
she rapidly improved, but how far recovery proceeded it is impos- 
sible to satisfactorily ascertain. I think there was both conscious and 
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unconscious exaggeration of her symptoms. She was always very obese, 
and lost but little flesh during her illness of about three years. 

XYII. Derailment. Typical Concussion Symptoms. No Im- 
provement after Verdict and Lapse of Two Years. — A. 0. Evarts, set. 
30, postal clerk, at work when his car was thrown down an embankment 
and dragged three hundred feet. He found himself in the roof of tlie 
car, which was Ij'ing on its side, and thinks that he was tossed to and fro 
at the time. He was bewildered, but did not feel much liurt at first. 
His foot was sprained, and the paiu there attracted his notice. The pain 
in his back was not very obvious for a month, but it increased in severity, 
and his phj'sician secured thirty days' leave of absence for him; as he 
continued to grow worse, extensions were granted for ten months, when 
he returned to the road for a week, but suffered so much, even with an 
assistant to help him, that he was forced to stay at home. He had been 
three years in the postal service previous to the accident, and his past 
faithfulness earned considerations from his superiors in office. January 
10, 1889, these sjanptoms were apparent: Insomnia; nightmares, par- 
ticular!}' if lying on back ; digestion fair ; eye-sight blurred ; hyperaes- 
thetic, especially to light and sounds ; constant back pains, mostly lum- 
bar, increased with slightest motions, and spine is rigidly held ; to-and-fro 
motions cause pain; cannot stoop without holding to something; ex- 
ercise exhausts him, but at times the intense aching is partly relieved by 
walking; feels impelled to walk, even though it tires him; it takes a long 
time to traverse a given distance; headaches and dizziness are constant; 
a little reading tires him ; his head is seldom clear, and heat makes him 
feel worse ; temperature sense unimpaired ; no bladder trouble until he 
attempted to work on the train, after the injury, and incontinence was 
thereby induced ; no emaciation ; at times very emotional, says his 
memor}' is impaired, and his sexual ability lost ; cannot stand upon one 
leg, especially the right ; sways when standing with eyes closed, and 
turns very pale during this test ; perspiration bursts out on the face, and 
a few moments of this ordeal nauseates him to vomiting ; his power of 
endurance is feeble ; less sensitive to faradism and sesthesiomter tests in 
left arm than in right ; both arms quantitatively reduced in faradic re- 
sponse, left more so, but the right leg was more affected in this respect 
tlian the left, which was also more easily influenced by the galvanic cur- 
rent, in the proportion of flve milliampferes, for the production of con- 
traction in the left leg, to ten in the right, — a strength of current tliat 
would induce pain before motion. 

Simulation was the defense of the railway company, but Evarts' 
good standing in the community, for uprightness in all his deahngs, 
went far to support his statements of subjective conditions. Conscien- 
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tious employes of the road forfeited tlieir positions because tliey testified 
for tlift pl.iiiitiff, and those who were willing to distort the truth were 
rewarded. The effects of such a policy would be to retain untrustworthy 
servants in preference to the honest ones, and a broader view would show 
that what might be temporarily gained by such a course would be more 
thaii counterbalanced by pernicious consequences in other respects. The 
jury awarded the highest verdict obtainable under Wisconsin customs, — 
$5000. At present writing, nearly a year afterward, his condition is 
about the same and aggravated by attempts to work pending the Supreme 
Court affirmation. 

XVIII. Fall from Platform. Severe Symptoms of Concussion at 
first, with Rapid Abatement. Result Unknown. — A painter about twenty- 
five years old was under my care at the Alexian Hospital. He had fallen 
from his staging while at work, and dropped, about a stor^' and a half, 
upon the lower spine and one side. He did not lose consciousness, grew' 
worse, and was sleepless, emotional, h^'pochondriacal, and complained 
of numbness and formications ; held his back stiffly ; said that motion 
cost him suffering. .Two weeks of rest in bed, drachm doses of fluid 
extract of ergot, and symptomatic treatment improved his condition so 
much that he declared himself recovered and left the hospital, wlien he 
was lost sight of. Page would have reported this case as cured, but 
relapses are too frequent to enable any such claim to be made. 

XIX. Fall from Car. Concussion, with Absence of Some Symptoms ; 
Quantitative and Qualitative Electrical Reaction Derangements. Progno- 
sis Uncertain. Health Impaired. — Miss R., set. 42, knocked unconscious 
in street-car accident, by which she was tlirown into the street; knows- 
nothing of where she was struck; two weeks confined to bed, with pain 
in back, head, and right arm; is more emotional since the accident; has 
a steady, dull pain in her back ; sleep was disturbed at first, not so mucli 
recently; throbbing pains, at times, in head, but no headaches; appetite 
fair; sensitive to noises; sight blurs at times. Dynamometer — right, 18; 
left, 30, Tenderness in cervical and sacro-coccygeal regions; tendon re- 
flexes normal; more numbness on right than left side; unable to work 
for six months ; tries to do so, but fails; feels better in cold than in warm 
weather; faradic reaction less upon right side ; galvanic right forearm 
flexor surface, C C 35 Barrett's cells, A C 30;. right arm, C C = A C 
35 cells; right hand, A C 30, C C 35 ; riglit crural nerve, C C = A C 30; 
left crural nerve too sensitive to test ; left gastrocnemius gave contrac- 
tions, C = A C 30 cells. 

XX. General Concussion. Some Spinal Concussion and Cerebral 
Symptoms. Improved. — P., set. 25, in 1883, while asleep in a Pullman 
car his train collided with another, and he was with difflculty extricated 
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from the ■wreck ; the passenger in the berth above him was killed, 
as well as many others. He was exceed inglj'- emotional, complained 
of sleeplessness, pains, etc., esi^ecially in the back, but before a more 
thorough examination could be made the company paid him $12,000 and 
ended the suit. His irritabilit}^ was excessive, even after the settlement. 
September, 1889, he is attending to business, but is a "damaged man." 
He has to exercise great care, and is easily fatigued ; otherwise he is 
fairlj' well. 
• 

PART II. — CASES OF OTHER AUTHORS. 

I. Leyden''s Instance of an Unjust Accusation of Simulation.* — 
Tlie patient, Joseph Hoffmann, was aged about forty, of healthy family, 
and himself at all times vigorous and of sound physical constitution. 
On the second of March he was on a tr.iin which had an accident near 
one of the Alsatian forts (Bitsch). The patient was attending to the 
brakes of one of tlie wagons, whicli was thrown from the track and 
dragged about two hundred yards farther by the engine after derailment. 
The patient experienced a severe shock to his back, and was knocked 
about considerably in the brakeman's box. He was also struck on the 
head in some way unknown to him. He fainted, and some time after 
awoke, crawled out of the wagon, and made his way with some ditBcnlty 
to the next station. He felt considerable pain under his left shoulder, 
which was swollen, and in the small of the back. At this time he noticed 
no paralysis, nor difficulty with bowels or bladder. 

After treatment in the hospital for his external injuries, the patient 
noticed a weakness of his lower limbs, so great that he could hardly 
walk even short distances; at the same time there developed belt-like 
pains about the abdomen. There were other pains of different character, 
which remained constantly throughout his illness, while tlie weakness of 
his legs disappeared. The pain and distress were so great that the 
patient was compelled to give up his position and remain at home. The 
severe pain in the small of his back was increased bj' every movement, 
so that he could do no woi-k, even within doors. In July, 1874, he was 
appointed superintendent of a gang of workmen at the building of a 
bridge, and was drenched through with rain. The following morning he 
awoke with a stiff neck and pains in the cervical part of the spin.al 
column, which radiated toward his arms and returned in paroxysms of 
two or three minutes' duration. After some local treatment he improved 
sufficiently to consider himself capable of resuming his former position 

»Ein FaU von RuckenmarkaersclritteruriK durcli EisenbahnuTifall (Railway Spine), von 
Dr. E. Leyden. Archiv f. Psychiatrie, viii, 1. Translation by Spitzka, Journal Neurology and 
Psychiatry, Aug. and Nov., 1884. 



ILLUSTRATIVE CASES OF SPINAL DISEASE. 135 

of brakeman, but was compelled to abandon it on account of weakness 
J of his left arm and the aforesaid pains in the small of his back. 

Various of the subjective signs of spinal disease now appeared in 
rapid succession; the paretic weakness of his legs increased to complete 
paralysis; sensation was not destroyed; there was local pain over the 
third and fourth dorsal vertebrae, and the well-known authority on spinal 
diseases, Lej'den, diagnosticated a tumor of the cord as the probable 
trouble, and attributed it to the railroad concussion. 

The electrical contractility of his leg-muscles, which at first had 
been exaggerated, later disappeared almost altogether. He died from 
exhaustion following the development of bed-sores, diarrhoea, and ob- 
stinate vomiting, on the fourth of April, 1876, his sufferings having 
lasted three j'ears. The railroad physicians had repeatedly questioned 
the existence of an organic affection of the cord ; the poor sufferer was 
repeatedly denounced as a simulator, subjected to repeated examinations, 
and even after his death the railroad officials and their medical agents 
with great reluctance admitted the justness of the claims of his famil3^ 
In Leyden's book there is a plate showing the appearance of Hoffmann's 
spinal cord. A so-called perimeningeal neoplasm was found, consisting 
of a cheesy mass, which united the outer membrane of the cord,tlie dura 
mater, to the vertebral column. This new formation was regarded as 
the result of a chronic inflammation; it was one hundred and ninety 
millimetres in length, and perforated the dura at a point corresponding 
to the exit of the sixth dorsal-nerve pair. 

Signs of inflammation of the cord itself were found, these being 
evidently of a secondarj^ occurrence. 

II. From Erichsen. Concussion Symptoms, followed by Organic Dis- 
ease. — Case 28. General Shock. Symptoms of Spinal Concussion and 
Meningitis. Very Slow and Imperfect Recovery. — Mr. C. W. E., aged 
about fifty years, naturally a stout, very liealthy man, weighing nearly 
seventeen stone, a widower, of very active habits, mentally' and bodily, 
was in a railway colHsion on February 3, 1865. He was violently shaken 
to and fro, but received no bniise or any sign whatever of external injur3\ 
He was necessarily much alarmed at the time, but was able to proceed on 
his journey to London, a distance of seventy or eighty miles. On his 
arrival in town he felt shaken and confused, but went about some business, 
and did not lay up until a day or two afterward. He was then obliged to 
seek medical advice, and felt himself unable to attend to his business. He 
slowly got worse and more out of health ; was obliged to have change 
of air and scene, and gradually, but not uninterruptedly, continued to 
get worse, until I saw him on March 26, 1866, nearly fourteen months 
after the accident. During this long period he had been under the care 
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of various medical men in different parts of tlie country, and had been 
most attentively- and assiduously treated by Dr. Elkington, of Birming- 
ham, and by several others, as Dr. Bell Fletcher, Dr. Gilchrist, Mr. 
Gauigee, Mr. Martin, etc. He had been most anxious to resume his 
business, which was of an important official cliaracter, and had made 
many attempts to do so, but invariably found himself quite unfit for it, 
and was most reluctantly compelled to relinquish it. 

When I saw him at this time he was in the following state : — 

He liad lost about twenty pounds in weight, was weak, unable to 
walk a quarter of a mile, or to attend to any business. His friends and 
family stated that he was, in all respects, '' an altered man." His diges- 
tion was impaired, and his pulse was never below 96. 

He complained of loss of meraorj^, so that he was often obliged to 
break off in the midst of a sentence, not being able to complete it, or to 
recollect what he had commenced saj'ing. His thoughts were confused, 
and he could not concentrate his attention beyond a few minutes upon 
any one subject. If he attempted to read, he was obliged to laj' aside 
the paper or book in a few minutes, as the letters became blurred and 
confused. If he tried to write, he often misspelt the commonest words, 
but he had no difficultj^ about figures. He was troubled with horrible 
dreams, and waked up frightened and confused. 

His head was habitually- hot and often flushed. He complained of 
a dull, confused sensation within it, and of loud noises, which were con- 
stant. 

The hearing of the riglit ear was very dull. He could not hear the 
tick of an ordinary watcli at a distance of six inches from it. The hear- 
ing of tiie left ear was normal ; he could hear the tick at a distance of 
about twenty inches. Noises, especially of a loud, sudden, or clattering 
character, distressed him greatlj*. He could not bear the noise of his 
own children at plaj'. 

Tiie vision of the left eye had been weak from childhood ; that of 
the right, which had alwajs been good, had become seriously impaired 
since the accident. He suffered from muscae volitantes, and saw a fixed 
line or bar, vertical in direction, across the field of vision. He complained 
also of flashes, stars, and colored rings. 

Light, even of ordinary day, was especially distressing to him. In 
fact, the eye was so irritable that he had an abhorrence of light. He 
habitually sat in a darkened room, and could not bear to look at artificial 
light, as of gas, candles, or fire. This intolerance of light gave a pecu- 
liarly frowning expression to his countenance. He knitted and depressed 
his brows in order to shade his eyes. 

The senses of smell and taste seemed to be somewhat perverted. He 
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often thought that he smelled fetid odors, which were not appreciable to 
others, and he had lost his sense of taste to a great degree. He com- 
plained of a degree of numbness, and of '' pins and needles " in the left 
arm and leg ; also of pains in the left leg, and a feeling of tightness or 
constriction. All these symptoms were worst on first rising in the 
morning. 

He walked with great difficulty,, and seldom without the aid of a 
stick. Whilst going about a room he supported himself by taking hold 
of the articles of furniture that came in his way. He did not bring his 
feet together, — straddled in his gait ; drew the left leg- slowly behind the 
right, moved it stiffly, and kept tlie foot flat in walking, so that tlie heel 
caught the ground and the limb appeared to drag. He had much difficulty 
in going up and down stairs, — could not do so without support. 

He could stand on the right leg, but if he attempted to do so on the 
left it immediatel3r bent and gave way under him, so that he fell. 

The spine was tender on pressure and on percussion at these points, 
viz., at lower cervical, in middle dorsal, and in lurfibar regions. The pain 
in these situations was increased on moving the body in any direction, 
but especially in the autero-posterior. There was a degree of unnatural 
rigidity, of want of flexibility, about the spine, so that he could not bend 
the body : he could not stoop without falling forward. 

On testing the irritability of the muscles by galvanism, it was found 
to be very markedly, less in the left than in the right leg. 

The genito-urinary organs were not affected. The urine was acid, 
and tlie bladder neither atonic nor unduly irritable. 

The opinion that I gave in the case was to the efl'ect that the patient 
had suflTered from concussion of the spine ; that secondary inflammatory 
action of a chronic character had been set up in the meninges of the 
cord ; that there was partial paralysis of the left leg, probably dependent 
on structural disease of the cord itself, and that the presence of cerebral 
symptoms indicated the existence of an irritability of the brain and its 
membranes. 

I saw the patient again on April 18, 186T, two and a half years after 
the accident. He then suffered much from pain in the head and in the 
cervical spine. He was subject to fits of continual depression, was gener- 
ally nervous, and little fitted for his ordinary business. Memory was 
defective and ideas unconnected. The head felt hot ; face had a somewhat 
heavy, expressionless look ; pulse 96 to 98 ; digestion bad ; urine phos. 
phatic ; left leg numb, with occasional darts of pain and sensation of 
■" pins and needles." It was colder than rjght leg. 

III. From Erichsen. Severe and Somewhat Typical Concussion 
Symptoms, with Cerebral Complicaiions.^-Ca,se 29. General Shock. Con- 
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cussion of the Spine ; Clironic Meningitis, Severe Symptoms. Slow 
and Incomplete llecoveiy. — The following case presents ^ome very re- 
markable and unusual nervous phenomena, resulting from railway shock, 
which I will briefly relate to you : — 

" March 1, 1865. Mr. D., a man of healthy constitution and active 
habits, aged thirty-three, was travelling in an ' express' (third class, with 
divided compartment), and was seated with his back to the engine. 
When near Donc.ister, the train going about thirty miles an hour, ran 
into an engine standing on the line. He was thrown violently against 
the opposite side of the carriage, and then fell on the floor. 

" Immediate Effects. — There was a swelling the size of an egg over 
the sacrum, severe pain in the lower part of the spine, which, on arriving 
at Edinburgh the same daj', had extended uj) the whole back and into the 
head, producing giddiness and dimness of sight. There were tingling 
feelings in the limbs (particularly the left), great pain in the back and 
tenderness to the touch, sickness in the mornings, and lameness, con- 
tinued for the first fortnight. 

" The treatment adopted consisted of blisters and hot fomentations 
to the spine. 

" The patient seemed to improve and the pain between the shoulders 
to lessen after these applications. 

" 28th. He was seen by an eminent surgeon, who ordered *him to go 
about as much as possible, but to avoid cold. The result of this advice 
was that he found tlie whole of the symptoms much increased, with pros- 
tration and lameness. 

" April 20th. Left for London, breaking journej' for a week in Lan- 
cashire, greatly fatigued by journey. A discharge came on from the 
urethra ; the lameness was much increased. He could not advance the 
left leg in front of the right, and there was great prostration." 

I saw him, in consultation with Mr. Hewes, May 1, 1865, when I re- 
ceived the above account from the patient. He was then suffering from 
many of the " subjective" phenomena which are common to persons who 
have incurred a serious shock to the system. But, in addition to these, 
he presented the following somewhat peculiar and exceptional symp- 
toms : — 

1. An extreme difficulty in articulation, of the nature of a stammer 
or stutter of the most intense kind, so that it was extremely diflficult to 
hold a continuous conversation with him. Although he had, previously 
to the accident, some impediment in his speech, this had been aggravated 
to the degree just mentioned, sp as to, constitute the most marked stutter 
that I have ever heard in an adult. 

2. A very peculiar condition of the spine and the muscles of the back. 
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The spine was rigid — bad lost its natural flexibility to antero-pos- 
terior as well as to lateral moveiuent. 

There was an extreme degree of sensibility of tlie skin of the back 
from tlie nape of the neck down to the loins. This sensibility extended 
for about four inches on either side of the spine. It was most intense 
between the shoulders. 

This sensibility was both superficial and deep. The superficial or 
cutaneous sensibility was so marked that, on touching the skin lightly 
or on drawing the finger down it, the patient started forward as if he 
had been touched with a red-hot iron. Tliere was also deep pain on press- 
ure along the whole length of the spine, and on twisting or bending it 
in any direction. 

Whenever the back was touched at tliese sensitive parts, the muscles 
were thrown into violent contvaction so as to become rigid, and to be 
raised in strong relief, their outlines becoming clearly defined. 

3. The patient's gait was most peculiar. He did not carry one leg 
before the other alternately in the ordinary manner of walking, but 
shuffled sideways, carrying the right leg iu advance, and bringing up the 
left one after it by a series of short steps. He could alternate the action 
of the legs, but could not bring one leg in front of the otlier without 
twisting the whole body and turning, as on a pivot, on the leg that sup- 
ported him. He could not bend the thigh on the abdomen. 

I saw this patient several times during the summer and autumn. In 
the early part of December his condition was, as nearly as possible, the 
same as that which has been described in Maj-. No cliange whatever in 
pain or in gait having taken place, there was not at this time, nor had 
there ever been, any signs of paralysis, but he complained of the sensa- 
tion of a tiglit cord around the waist. ■ 

In addition to Mr. Hewes and myself, this patient was seen at dif- 
ferent times by Sir W. Fergusson, Drs. Reynolds and Walshe. We all 
agreesl that tlie patient was suffering from " concussion of the spine," and 
that his ultimate recovery was uncertain. 

After the trial he was continuously under my care, and I saw him at 
intervals of about a month. He was treated by perfect rest, lying on a 
prone couch ; by warm salt-water douches to the spine, for which purpose 
he resided at Brighton, and by full doses of the bromide of potassium. 
Under this treatment he considerably improved (Maj-, 1 866). The extreme 
sensibility of the back was materiallj' lessened, and he could walk mucli 
better than he did. He also stammered less vehemently, but lie still had 
considerable rigidity about the spine, could only walk with the aid of a 
stick, and retained that peculiar careworn, anxious, and aged look that is 
so very characteristic of those who have suffered from these injuries. 
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March 5, 1870, five years after the accident, this patient called on 
me. He looked pale, haggard, more than his real age. Had done no 
business since the trial. Still felt nervous when put to anything, how- 
ever trivial. Still felt a want of power in left leg and hand, as if asleep 
or dead. Still had tenderness in lower dorsal and lumbar regions. His 
health was very variable ; often he was unfit for any work. 

IV. From Ericlisen. Concussion Symptoms; Probable Myelitis 
Later. — Case 30. Railway Concussion. Slow Development of Symptoms. 
Partial Paralysis. Incomplete Recovery. — E. C, aged 4*7, a gentleman 
farmer, hale, hearty, athletic, and of active, habits, received an injury in a 
railway collision on July 1, 1865; the carriage in which he was being 
upset, and he and his fellow-passengers thrown violently about. At the 
time he did not feel himself hurt, was able to creep out of the window 
and assist the other passengers, and then went on to Lowestoft, his des- 
tination. At night, however, he could not sleep, and this was the first 
s^-mptom that attracted his attention. The next morning he felt stiff, 
and complained of creeping sensations up and down the back, and of 
unpleasant sensations, almost amounting to pain, in the head. By the 
middle of tlie da}' he was forced to recline on a couch, as he could scarcely 
sit up. He felt very unwell for several daj-s. During this period he had 
sensations as if electric shocks were passing through the body and limbs. 
He returned home, continued to feel unpleasant sensations in his head, 
back, etc., being often giddy, but was still able to take a certain amount 
of exercise, and even to ride on horseback. He continued in this unsatis- 
factory state until August 12th, when he became suddenly extremely 
giddy and scarcely able to stand. His head became very confused, he 
could not attend to the business on which he was engaged, and seemed to 
have lost all energy and power. -He continued to feel the electric shocks 
through the body. In November he began to sufter from an increasing 
difficulty about the lower extremities. He was obliged to leave off riding, 
as he had entirely lost both his grip and the powers of balancing him- 
self. He also found tliat he walked with difficult}', and occasionally 
seemed to lose control over his legs. On November 29th, when getting 
up in the morning, he suddenly fell, and probably momentarily lost con- 
sciousness. He lost all power in his legs, and suffered intense pain in his 
head. As he was gradually getting worse, he came up to London, when 
I saw him on January 6th, in consultation with Mr. Calthrope. 

At this time he was complaining of various symptoms referable to 
the head, such as loss of memory, inability to attend to business, diffi- 
culty in grasping a subject. There was general debility, incapacity for 
exertion ; he was unable to ride, could scarcely walk, looked haggard and 
ill, and felt himself a perfect wreck. On examining the body I found 
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the following objective signs : There was flabbiness and wasting of the 
muscles of both the lower extremities and of the buttocks, the skin hang- 
ing loose. The left lower extremity was more shrunken tlian the right. 
The thigh at its middle was one inch smaller in circumference ; the leg at 
the calf was three-fourths of an inch smaller than the right. There was 
a considerable diminution in the temperature of the limbs, especially of 
the left, which was very considerably colder than the right and the rest 
of the body. 

The electric irritability of the muscles was very materially dimin- 
ished in both lower extremities ; it was nearly lost in the left leg below 
the knee. In the upper extremities it was extremely active, the differ- 
ence being very strildng. The pulse was quick, varying from 100 to 110, 
and weak, the beats intermittent twice in- the minute. On January 26th 
there was no improvement ; in fact, he was in more suffering, and had 
lost all power in the left leg. There was also a good deal of pain in the 
spine, in the upper dorsal and lumbar region^, more especially on the left 
side. It gave him pain botli to lie and to sit on the left side. He could 
not rise from a recumbent position without assistance from one or two 
persons, and could not dress without help. During this period he suf- 
fered much from pain in the head and singing in the left ear. On April 
27th I again saw him in consultation with Mr: Calthrope and Mr. BuUer, 
when these symptoms were noted as continuing without any change. 
This state of tilings continued throughout the summer — the legs being 
cold and almost powerless; the pain in the head, tlie electric shocks, and 
inability to move remaining unaltered. On July 6th the symptoms con- 
tinued without material change. He went to Yarmoutli for change of 
air, but suffered intensely from the head, and derived no benefit. He 
continued under my observation for more than a twelve-month, and after 
the termination of the legal proceedings, on February 18, 1867, he went 
into the country. No material improvement took place in his condition 
for a very considerable length of time, and up to the present time there 
has been no recovery from the more serious symptoms. (Date of book, 
Janilary, 1882.) 

V. From Ericlisen. Concussion Symptoms, followed by Meningitis 
and Myelitis. — Case 31. Railway Concussion. Injury to Cervical Spine ; 
Meningitis. Permanent Injurj'. Paralysis and Irritation of Spinal Ac- 
cessory, Musculo-Spiral, and Circumflex Nerves — J. M. was injured in a 
railway accident on October 29, 1866. He suffered from tlie usual symp- 
toms of spinal concussion, for which he was treated by Dr. Woodford, of 
Bow, with whom I saw the patient in consultation on November 30, 1867. 
At that time lie presented three sets of symptoms of a very marked 
character, referable to the head, to the spine, and to the right arm. The 
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head sj-mptoms consisted of an inability to concentrate his thoughts, and 
of loss of memory on many points. 

In the course of conversation he " dropped," to use his own word, 
the thread of the discussion. There was si complete inaptitude for busi- 
ness. The spine was evidently the seat of very considerable mischief. 
It was rigid, moved as a whole when he was told to stoop, and was ex- 
tremely' painful on pressure and on movement in any direction, namely, 
in the lower cervical and in the middle and lower dorsal regions. The 
pain in this situation was described by the patient as being of a hot, burn- 
ing character. From the seat of pain in the neck he suffered constant 
spasmodic pain shooting down the right arm and right side of the chest, 
with frequent cramps in the muscles of tlie arm. From the seat of pain 
in the dorsal region he complained of the sensation as of a cord being 
tightly bound round his body and pressing on his ribs. The right arm 
and hand had suffered considerably. There was great loss of muscular 
power in the limb, so that the patient was unable to hold it up in a hori- 
zontal position, or to support it extended for more than a few seconds. 
The grasp of this hand was much weakened, and considerably feebler 
than that of the left. The )-imb was wasted, more particularly below the 
elbow, where it was smaller than the left arm. The hand also was wasted, 
more especially about the muscles of the thumb. The patient complained 
of severe twitcliings and spasmodic pains shooting down the forefinger 
and the thumb. The attitude of the patient was very remarkable ; lie 
stooped forward, and the right shoulder was raised about two inches 
higher than the left. This position was never changed. He suffered 
from severe spasmodic pains through the side of the neck and shoulder, 
and on examining the parts the trapezius and sterno-mastoid muscles 
were found extremely tense. The muscles that were chiefly wasted in 
the right arm were those which were supplied by the musculo-spiral 
nerve. Tiiese muscles had lost their electric irritability. The raising of 
the right slioulder was evidently due to irritation of the spinal accessory 
nerve, in consequence of which the trapezius was kept contracted, and 
the spasms that passed through it were due to this irritation. 

The conclusions arrived at in connection with this case were that at 
the time of the accident tliere had been some concussion of the brain 
and of the spinal cord ; that the brain was still suffering from the conse- 
quences of that concussion, but only to a slight degree; that the spinal 
cord had been severely injured ; that there was evidence of chronic in- 
flammation and irritation of it, these changes being seated in the menin- 
ges of the cord ; that partial paralysis of the musculo-spiral nerve had 
already taken place ; that tlie wasting of the limb and arm was depend- 
ent on the paralysis of this nerve ; that ^in addition to the paralysis the 
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nerves of the brachial plexus were probably much irritated, as shown by 
the painful cramps that manifested themselves in the arm. The condi- 
tion of the shoulder was due to spasm of the muscles supplied by the 
spinal accessory nerve. I saw the patient on Februarj^ 12,1868. In 
many respects he was then worse than when I had seen, him in tlie pre- 
vious December. He looked very ill ; he suffered more tlian previously 
from twitchings in the neck and right arm. I found the paralysis of the 
right arm was more complete than it had been. He Gould not move the 
arm from the side, and the paralj'sis extended to the muscles about the 
shoulder, to those, in fact, that were supplied by the circumflex nerve. 
There was an utter absence of all electric irritability of the muscles sup- 
plied by the iftusculo-spiral and circumflex nerves. I saw him again on 
January 18, 1869, with Dr. Woodford. We found that he still suffered 
from irritation of the brain and spinal cord, the spine continuing to be 
rigid and painful ; that the right shoulder was drawn up and displaced 
forward ; that the right arm and hand were paralyzed so as to be abso- 
lutely useless for all practical purposes, and that the right leg'had gradu- 
ally become to a great extent powerless. By order of the Court of 
Queen's Bench he was seen on May 28, 1869, by Mr., now Sir James, 
Paget, who found that J. M. complained of constant pain in his back, 
extending across the shoulder and to the back of his head ; of pains 
passing through his chest, and of pain round the chest as if he were be- 
ing compressed ; of aching down the right thigh as far as the heel. The 
right shoulder was always slightly raised, and he had occasionally in- 
voluntary twitchings of its muscles. The muscular power of the right 
shoulder and forearm was much decreased, and he was subject to frequent 
twitchings of the right lower limbs, which prevented his walking more 
than very short distances, or taking any active exercise. The manner 
of walking was slow and feeble. During the last two years he had 
wasted very much, and his skin and muscles felt soft and weak. The 
pulse varied from 40 to 50. His bowels and lower limbs felt .unnaturally 
cold. He said that his appetite and digestion were always bad, that he 
never slept well, and that his memorj' was impaired. 

On reference to these symptoms of injury which Mr. M. had suf- 
fered since October, 1866, it was the opinion of Sir James Paget, in 
which Dr. Woodford and I fully concurred, that there was no reason to 
think that his sufllerings on the whole were materially decreasing, and 
there was no doubt that they were the consequence of severe injury to 
the spinal cord. We were further of opinion that he would never recover 
health as he had had it before the injury, or be again fit for the active 
business in which he had been engaged. On February' 15, 1871, four and 
a half years after the accident, J. M. wrote to say that he still suffered 
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greatlj^ His arm was partially paralj'zed ; the thumb useless ; his spine 
tender, and ached on movement or after exertion of any kind ; his nights 
sleepless, and he was quite unfit for the ordinary business of life. 

VI. From Page. Concussion Symptoms. Unrecovered Four Years 
After the Injury. — Case 1. S. W., set. 46, a tall, somewhat powerful man, 
was in a verj^ severe and destructive collision. He received bruises over 
both arms and legs, and also a blow upon the face which abraded the 
skin over, and fractured the bones of, his nose. He was not stunned. 
He lay for several days after the accident in a state of great nervous 
depression, with feeble and rapid pulse and inability to eat or sleep. 
He suffered at the same time much distress from the fact that a friend 
sitting beside him in a carriage had been killed ; and this seemed to prey 
constantly upon his mind. The bodily injuries progressed rapidlj- toward 
recovery, and in seventeen days after the accident he was able to be 
moved home. Nine weeks after the accident he had fairly well recovered 
from his injuries, and made no complaint of bodily sufferings. The 
ordinary functions of thfe body were natural, but his mental condition 
showed extreme emotional disturbance. He complained that he had 
suffered continuously from depi'ession of spirits, as if some great trouble 
were impending. He feels very upset at our visit and begins to crj'. 
He says he used to cry wlienever he spoke to any one, but that now he 
has rather more control. He has been out of doors for a few yards, bnt 
was stopped b}^ a sudden sensation as if his breathing was very sliort. 
His voice is very weak and indistinct, and occasionally he says it is 
almost inaudible. There is no disease of tlie larynx or adjoining parts. 
He sleeps very badly, waking frequently, and being constantly troubled 
by distressing dreams. His pulse is weak, 104. He occupies himself by 
a little reading and by occasionally going out, but he feels so shaken and 
weak that he is unable to do anything more. In many respects, however, 
he is improving. The weight he lost is being regained. He can walk 
rather»farther, is not so prone to cry, and his voice is stronger. Exami- 
nation discovered no structural disease, but he was evident!}' in a most 
depressed and feeble state. Words, in fact, fail adequately to portray 
the distressing picture which this otherwise strong and health}' man pre- 
sented. He remained in much the same condition for several months, 
though with undoubted tendency toward improvement. Fifteen months 
after the accident, several months, that is, after his claim had been settled, 
we learned tliat he was better, though yet very far from right, and he was 
considered wholly unfit for work. His history, given four years after 
the accident by his medical attendant, is as follows: " In my opinion he 
will never be anj'thing like the same man again. His appearance is much 
altered. He looks much older, haggard, and has become very bald. His 
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voice is very weak, almost gone at times. For some time lie went about 
in search of health, but improved veiy slowly, if at all. Lately lie has 
obtained two posts, tlie worli at which is of a very light nature. I just 
jotted down the following symptoms as he mentioned them, and I feel 
sure lie would not wilfullj' exaggerate them. Veiy depressed spirits, 
sometimes palpitation, loss of sleep, bad dreams, very easilj- tired, can't 
walk more than two miles, then gets very tired and quite loses his voice. 
Did nothing' for two years after the accident. Has lost all his energy. 
Sometimes has a great dread of impending evil. He can travel by rail- 
way- without feeling nervous, but can't drive without feeling frightened 
all the time. I may add that his heart-sounds are rather feeble, but not 
otherwise abnormal. Pulse T2. No special spinal sj'mptoms; no paral- 
ysis; no bladder symptoms; always gets much npset if dining in com- 
pany or if many people are talking near him. I knew him well before 
the accident and he was a very energetic and very honorable man." 

VII. From Page. Concussion Symptoms. Not Fully Recovered, hut 
Improved. — Case 2. B. J., set. 44, a thick-set, somewhat robust-looking 
man, was in a carriage which ran off the line when the train had just left 
a station, and which, after jolting along off the rails for a few 3-ards, was 
turned over on its side. He says he was far more shaken — '' terribly 
shaken " was his plirase — by the previous jolting than b}^ the overthrowing 
of the carriage ; and when he had got ont his condition was tliat men- 
tioned in the official report. On the following daj' he travelled home 
alone, presenting on arrival so dazed an appearance that his doctor was 
immediately sent for. When we saw him, ten days afterward, he was 
suffering from muscular pains, increased by movement, in various parts 
of the bod}', and due, no doubt, either to bruising or straining when the 
carriage had been jolted and overturued. He can hardly get any sleep, 
having before his mind a constant fear of the railway accident, and he 
becomes occasionally " light-headed " at night. He is lying in bed with 
his eyes closed and the blinds down, complaining that he dreads the 
light. He gets verj"- low-spirited, and frets about his business, the 
thought of which pains his head. He is much alarmed at the pains 
which he suffers, says he is afraid to move on account of them, and that 
he fears he has received internal injury. The bowels are confined. His 
temperature is 99° F., and his pulse is 102. Notwithstanding liis expres- 
sions of fear, he was able to sit np in bed without sign of suffering, and 
in talking he moved his head naturally from side to side. He very soon 
also seemed quite content to have the blind drawn up, and gradually 
opened his eyes. There was no evidence of his having received any 
bodily injury other than muscular bruising and strain, and his condition 
was regarded by all who saw him essentially as one of general nervous 

10 
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shock likely to pass away after a time. We saw him again in two 
months. He had then a somewhat worn and anxious expression, but 
said he was better, his "nervousness" being not so great as it was. He 
complains of being easily upset and startled, and that, when thus startled 
and upset, there comes on a sharp pain in the head. The muscular pains 
are better, that which still troubles him most being a pain in the muscles 
of the left side of the neck. He sleeps better, though he occasionally has 
disturbed nights. He could walk two or three miles perhaps, but would 
be very fatigued. His pulse is 100. He had evidently much improved, 
and it was advised that after further cliange he should begin his work. 
Several weeks more elapsed, and we then found him neither looking nor 
feeling so well as before. He was very nervous about himself, feeling 
unable to do his work, depressed and melancholy, and losing heart from 
the thought that he would never get well. He had been attending to his 
business for two or three hours a day, and the anxieties of it were very 
distressing to him. He was, moreover, very anxious to arrange his 
pecuniary claims for compensation, as both he and his doctors felt that 
that was now beginning to prey upon his mind. In bodily health he 
seemed well. Eighteen months after his claim was settled, we again liad 
the opportunity of seeing him. He was then in perfect bodily health, 
able to follow his occupation as usual, and to endure as much physical 
exertion without fatigue as Ijefore the accident. He could not, however, 
remain so long at his desk without feeling worried, and from his wife we 
learned that he was more irritable than he used to be. In these respects, 
nevertheless, he was admittedly improving, and lie himself felt confident 
that before long he would be absolutely well. 

VIII. From Page. Golliaion. General Concussion. Death on 
Thirty-seventh Day. No Lesions Found Post-mortem. — A man forty 
years of age, of exceedingl3r delicate physique, who was in a collision at 
night.. The accident was a slight one, and he was the only passenger 
injured. He was said, in the official report, to be " violently shaken," 
but he was able to go on home. The next day he was delirious, and on 
the third day he was still talking somewhat incoherently. He complained 
of being much shaken and of feeling seriously injured, but there was no 
evidence discoverable of bodily hurt. He improved for a time, and his 
condition was not thought to be serious. He never seemed, however, to 
make any marked progress, and four weeks after the accident he 
became more prostrate, and greater anxiety was felt about him. Prom 
this time he gradually got weaker and weaker, and died on the thirty- 
seventh daj-. No organic disease whatever was found on post-mortem 
examination in any of the viscera. The lungs were greatly congested 
and the cavities of the heart were distended with blood, as if death had 
occurred from failure of respiration and circulation. 
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IX. From, Putnam.* Railway Accident. Spinal Injury, with Con- 
cussion Symptoms. Unrecovered. — Case 1. The patient, who was a man 
of between fifty and sixty, of previously good health in all essential 
respects, and formerly an officer in the army, was travelling at the time 
of the accident on a railway in Massachusetts. When near a certain 
station, the engine with one or more cars, in one of which the patient 
sat, was, as usual, uncoupled from the rest and allowed to run ahead in 
order that the rear half of the train might be switched on to another 
track. 

Unfortunately, the brakeman failed to disconnect the bell-rope, and 
by the time the two parts of the train had separated to the extent of ten 
or twelve feet the rope was stretched taut, giving the proper signal for 
stopping the engine, which the engineer at once obeyed. The rear part 
of the train continued its course, and struck the fore part with sufficient 
momentum to damage the platforms and break some of the glass in the 
cars. 

The patient, who was sitting with his face to the engine, was jerked 
forward, then back, and finally slid down between the seats, striking and 
scraping his back with some force against the edge of his own seat, the 
cushion of which had been displaced. 

He was helped out bj- a bystander, who said to him, " Friend, are 
you hurt ?" to which he replied that his back hurt him very much. 

He was, however, able to complete his journej', under some distress, 
performed some business, and returned in the evening to his home, near 
Boston, but in the course of the afternoon was nauseated and vomited. 

For nearh' three weeks he kept about his work, but from the day 
of the accident he was a changed man. 

From being cheerful and active, he became listless, gloomy, dis- 
pirited, and emotional^ bursting frequently into tears, and at night he 
was restless and delirious. 

The secretion of urine was greatly diminished, and it was passed 
often but once a day. The hands and feet were perpetually cold, and his 
physician, Dr. Blood, of Charlestown, through whose kindness I was able 
to examine the patient later, found his pulse habitually about 60, and his 
temperature i-anging from 97° F. to 98° F. 

Before the end of three weeks his distress had increased so much 
that he was obliged to take to his bed, and when I saw him, a few days 
later, he was the very picture of prostration and misery, — pale, nervous, 
excited, with large and almost irresponsive pupils and drooping lids, the 
skin cool, and the heart's action feeble. He whispered to me that he had 
not had an erection since his illness began, and there is good reason to 

* American Journal of Neurology and Psychiatry, August and November, 1884. 
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think that tliis condition has remained unchanged up to the present time, 
— an interval of a year and a half. 

The sensibility of the skin was found notably diminished at that 
time over all four extremities, and, in fact, everywhere that it was tested. 
Pain and distressing sensations in the back were constantly present. 
The patient was seen soon afterward by Drs. S. Gr._ Webber and C. B. 
Porter, and by all of us, subsequently, a number of times. 

It is unnecessary to describe in detail the further progress of the 
case ; suffice it to saj' that the patient became at first paraplegic ; then, 
after some months, hemiparaplegic, the motions of the right leg remain- 
ing absolutely abolished, even those at the hip-joint. 

It was also soon discovered tliat tlie loss of sensation had shown 
the same tendency with the loss of motion to concentrate itself upon one- 
half of the body, and the case assumed in this respect the appearance of 
a typical hemianaesthesia. 

The special senses were all involved in- this impairment, and the 
hearing was diminished for bone-conduction as well as for air-conduction 
(vide above). All these symptoms, even including some degree of im- 
pairment of emotional self-control, remained nearh' unchanged up to the 
time of the trial, i.e., tlirough an interval of nearly a year and a half. 

X. From Putnam. Concussion Symptoms in a Neurotic Person 
following vjion a Railway Accident. — Case 2 is, in outline, as follows : 
The patient, wlio was highly neurotic by temperament and by iiaherit- 
ance, was thrown forward, in consequence of a moderate shock Of the 
railway-car in wliich lie was riding, so as to strike the right side of tlie 
abdomen upon tlie seat in front. No symptoms showed themselves for 
two weeks, when the legs became suddenlj' paretic. After a few weeks 
more the left leg had improved very much, while the right became sud- 
denly entirely helpless, even at the hip-joint. Patient came to the Mas- 
sachusetts General Hospital, Out-Patient Department, several months 
later, complaining, besides the paralysis, of abnormal sensations 
throughout the entire right side. 

There was diminished sensibility to deep pricking over the right 
leg and thigh, but not over the rest of the right side. The field of vision 
of the right eye was materially contracted, and the hearing of the right ear 
diminished to both air- and bone- conduction. The deep and superficial 
reflexes seemed less on the right side than the left. The mental condition 
and general nutrition appeared to be normal. 

XI. From Putnam. Crushing of Body, with Nervous Impairment 
resulting. — Case 3. An Irish laborer was crushed, seven months before 
applying at the Massachusetts General Hospital, between a cart and a 
post, getting several ribs broken and receiving various bruises. Is easily 
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fatigued bjr slight exertion, and annoj^ed by trembling of hands. The ex- 
amination made was not thorough, partly because of want of intelligence 
on the patient's part, but it is evident that sensibility to deep pricldng is 
diminished over the entire left half of the body. 

XII. From Eiiapp* Fall on Back. Concussion Symptoms. Some 
Improvement. — I. Jeremiah C, 37, M., railway employe', consulted me 
in Marcli, 1887. A year and a half before he was knocked off a cable- 
car, striking his back and losing consciousness. On return of conscious- 
ness he went back to work, and kept at it for an hour or two, but after- 
ward he was laid up for seven weeks. Now he has pain in the back, 
especially on motion, witli rigidity of the spine and lumbar tenderness. 
His arms feel helpless ; he has numbness and tingling in the hands, and 
at times in the legs ; the legs are not as strong, and he has had cramps 
in them. Occasional vertigo and rush of blood to the head. Nervous, 
fretful, low-spirited, and poor memory ; some vesical tenesmus and loss of 
sexual power. Some improvement inider faradism and the actual cautery. 

XIII. From Knapp. Fall down Stairs. Concussion Symptoms.— 
II. John D., 30, M., organ-finisher, consulted me in February, 1888. Fell 
down stairs a month ago, striking small of back and buttocks. Great 
pain in the baclv. Diminished power in left leg. He cannot bend his 
spine, and has great tenderness in the lumbar region. He has a desire to 
empty his bladder most of the time, and wlien he passes water he thinks 
he is through befoi'e he realljr is, occasionally wetting himself. No sexual 
power since the accident. Quite nervous and rather alarmed as to his 
condition. Knee-jerks rather quickened, a tap setting up a general shrink- 
ing, as if from pain. 

XIV. Fall from a Mast. Concussion Symptoms. — III. Martin H., 
46, M., draw-tender. Referred to me at the Boston Dispensary in August, 
1886. Two years ago fell from a mast, thirty-six feet, striking back. 
Since then has had sharp pains in tlie bade and abdomen, shooting down 
the legs. The legs are easily fatigued, feel numb and priclclj^, and as if a 
pad were between them and the floor. " Drawing " girdle sensation. 
Twisting or bending the spine or riding in the cars is painful. Faint 
spells and vertigo. Severe headache at times. Nervous, low-spirited, and 
a poor sleeper. Short breath, palpitation, and a " drawing " feeling in the 
stomach. Poor appetite and digestion. Arms feel numb, and fingers feel 
as if asleep. Diminished sensation in arms and legs, and some tenderness 
of nerve-trunks in legs. Lumbar spine flat, slight lateral curvature to the 
right ; tender below tenth dorsal vertebra, the tenderness being greater 
by the sides of the spinous processes. Reflexes and electrical reactions 
normal. No ataxia. 

* Boston Medical and Surgical Journal, November 1st and 8th, 1888, 
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XV. From Knapp. Fall from Ladder. Concussion Symptoms. 
Imiwovement. — IV. Bateman C, 59, M., electrician. January, 1886. 
Some months before lie fell from a ladder, striking on his buttocks. No 
loss of consciousness. Nausea and vomiting till two months ago. 
Costive. Since accident, loss of power and prickly throbbing in legs, 
worse in right leg, which has wasl^ed. Legs at times feel hot or cold, 
both subjectively and objectively. No distinct pain in legs. Water had 
to be drawn for a week after his fall. A month ago fell, rupturing a 
vessel in his knee, and the knee had to be aspirated. Right leg two 
inches smaller ; marked diminution of sensibility. Muscles of thigh do 
not react to either current on right and very feebly to strong galvanic 
current on left. Mnch fibrillary contraction of right quadriceps. Dis- 
tinct gain u.nder galvanism, with improvement in strength and sensation 
in legs ; has decided pain in them. 

XVI. From Knapp. Nervous Symptoms, resembling those of Con- 
cussion, after a Stab in Abdomen and Peritonitis. — V. Jeremiah O'D., 50, 
M., carpenter, consulted me in August, 1885, being anxious to get a 
pension on account of his disability. Was stabbed in the abdomen in 
1865, and had peritonitis after it. In .1870 the Pension Board rejected 
his application, thinking his hemiparesis was the result of apoplexy, but 
he denies any history of apoplexy. On recovery from the peritonitis the 
left leg began to be weak, and he had pain and stiffness in the left hip. 
He could not walk without staggering and getting exhausted. Hard to 
lift left leg up stairs. Severe pain in left side and abdomen and left 
side of head. Depressed, poor memory, slight mental impairment, ver- 
tigo, and diplopia ; some tinnitus. Numbness gradually developed over 
his entire left side, less marked in the hands and feet, but amounting in 
some places to absolute anaesthesia and analgesia. Tingling and prick- 
ling on left side. Smell impaired. Poor vision in left eye from cata- 
ract ; field not contracted. Taste poor on left ; hearing worse on left. 
Diminished tactile sensibility over entire left side ; left arm a little smaller 
and weaker. Cannot put left leg into a chair without great effort. Sways 
with eyes sliut. Knee-jerk and cremaster reflex most marked on right ; 
knee-jerk weak. Speech rather indistinct. Slight tenderness over left 
posterior tibial. March, 1888, question of pension still pending. Has 
not improved since 1885. Symptoms much the same. Still has anaes- 
thesia, which is most marked on the left, although tactile sensibility is 
blunted on the right. Considerable diflficulty in walking ; drags left foot. 
Trouble in locomotion increased on trying to make any quick movement. 

XVII. From Knapp. Fall on Ice. Previously Neurotic. Concus- 
sion Symptoms. — VI. Susan W., 46, M. December, 1886. Neurotic taint. 
Fell on the ice last winter, striking left hip and elbow, and causing hernia. 
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Now the sliglitest effort causes pain across the chest and in tlie back. 
Lifting causes a " hot water " feeling in the hernia. Very severe head- 
ache, impaired vision, and increase of deafness in left ear. Tinnitus. 
Short breath and pleuritic stitch. Weak stomach ; very costive ; frequent 
micturition. Considerable pain in the arms. Numb feeling on left side ; 
the left hand and foot get cold readily. Staggers on walking, and the 
left leg gives out. Cramps in the legs ; numbness, prickling, and pain in 
the left leg. Great spinal tenderness ; tender over stomach and lower 
ribs on each side ; tender over left ulnar, sciatic, and posterior tibial 
nerves. Diminished sensibility in left ulnar region, over left chest, and 
on outer side of left leg. Electrical reactions normal. Knee-jerks ex- 
aggerated ; front-tap contraction. Eyes and ears not examined. March, 
1888, worse since last seen. Pain in left side and back ; prickly feeling 
all over body. Much vertigo. Pain in right foot. Poor vision. Very 
nervous. At times has much trouble in passing water. Troubled greatly 
with leucorrhoea and piles. Field of vision good ; von, 20-50. Fundus 
normal. Cannot hear watch with either ear or through bone. Marked 
opacity of membrana tympani. Cannot stand with eyes shut. Slight 
tremor of haiKls. Extreme spinal tenderness. 

XVIII. From Knapp. Fall down Embankment. ■ Concussion Symp- 
toms. Some Improvement. — VII. Annie S., 45, M. Seen in consultation, 
Feijruary, 1886, with Dr. E. S. Boland, who has reported the case in full.* 
Not neurotic. Two years before she was thrown down an embankment 
by the sudden starting of a train, and had recovered damages, although 
the case was still in dispute. Much pain in head and lumbar region, and 
considerable vertigo. Sleeps poorly, and has a poor memory. Poor 
appetite ; very costive. Has had jaundice since the accident. At one 
time had xanthopsia, at another melanopsia. Menses irregular and 
painful. Urine scantj'. Wets and soils herself at times. Very marked 
anaesthesia over whole bod}% with analgesia. Some sensation in tip of 
nose, left ulnar region, and right cheek. All muscular efforts slow and 
weak. Cannot stand without support. Muscles do not react well to 
faradism. Knee-jerks weak. Field of vision contracted, especially in 
right eye ; vod, can count fingers ; vos, 2-20 ; monocular diplopia, od. 
Pupils react sluggishly to light. Loss of smell and taste. Hearing to 
watch, contact ad, four inches ar. Gained under treatment for three 
months. Later, right ankle became weak. When last heard from, in 
December, 1887, she was still far from well, being quite lame, and having 
much pain in her back. 

XIX. From, Knapp. Fall on Head, with some Spinal Involvement. 

* E. S. Boland, Symptoms following Injury to the Head and Back. Boston Medical and 
Surgical Journal, November 10, 1887. 
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Not a Typical Case of Spinal Concussion. — VIII. Charles L., 14, S., 
sehool-boy. Referred to me by Dr. Cutter, of Leominster, in May, 1886. 
Nervous hereditj'. Posthumous child. Ahvaj-s nervous and irritable. 
Had convulsions in infancy. Six 3'ears ago fell from a bridge, striking 
forehead. Signs of shock after it. " Shoulders drew up and spine got 
crooked." Delirions after fall and very nervous since. Said to have 
lateral curvature, but it was not detected. Three years ago eyes began 
to trouble him, with dim vision and pain. Much headache ; irritable, 
surh', and heedless. Poor appetite ; chronic diarrhoja. Palpitation. 
Passes much i^rine. Rheumatic fever a j'ear ago. Muscles weak. Pain 
in legs, with numbness and prickling in hands and arms. Fell again 
last fall, striking head. Worse since then, and has had two attacks ; in 
one, unconscious, rigid, trembled, and screamed; sleepy after it. Two 
attacks of aphonia. Left leg said to draw up at times. Very fat. Field 
of vision normal: vod, 20-20; vos, 20-100; astigmatism of 4 D, os. 
Quite tender over spine and more or less tender all over. Smell, taste, 
and hearing normal. Slight diminution of electrical sensibility on left. 
Knee-jerks onlj- on reinforcement. In June, 1888, reported to have had 
chorea, aud after that to have had an increase of all his symptoms, with 
one or two more attacks. 

XX. From Knapp. Thrown from Wagon. Concussion Sym/ptoms. — 
X. Charles C, 61, W., machinist. June, 1887. No special taint. Eighteen 
months ago he was thrown from a wagon, and was unconscious for six 
hours and a half after it. No external injury or fracture. Hot-water 
bottles were put to his feet, burning them so badly that he was kept in 
bed for four months. On getting about, his shoulders and right leg 
began to feel heavy, and his arms ached. His head has felt sore, and he 
has had sharp pains in it. Discouraged, low-spirited, and irritable, but 
mental power is not impaired. Short breath, poor appetite, constipation. 
Prickly aching and burning in the arms, which feel weak and heavy. 
The right leg feels numb and prickly, and both legs ache. He has pain 
and a hollow feeling in the back, which hinder his walking ; saj^s he is 
growing worse. Marked mj^opic astigmatism; field of vision normal. 
Fibrillary tremor of tongue. It hurts him in the lower dorsal region to 
bend his spine, but it is not tender. Some inco-ordination of the left 
arm, and a little tremor of the Jiands. Speech a little thick. Epigastric 
reflex present only on left. Triceps, radial, ulnar, and patellar reflexes 
exaggerated. Slight patellar clonus; front-tap contraction. 

March, 1888. Condition not improved. Complains greatly of his 
back, and of inability to use his arms well ; numbness of both legs. No 
inco-ordination of hand. Reflexes exaggerated. No consciousness of 
events immediately preceding accident. Was thrown from a carriage 
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fifteen years ago, and after tliat had some stiffness of left arm, which 
recovered. A year before his last accident, however, this arm had been 
rather weak. 

XXI. From Knapp. Struck by Machinery. Concussion Symptoms. 

Death in a Year afterward XI. Dennis B., 37, M., printer. Referred 

to me by Dr. Post, in August, 1885. In Jrmuary, 1885, was struck by 
shafting, the right side being most injured. Right instep and right little 
finger broken ; right thigli and leg much bruised. Laid np until May. 
Two weeks ago tried to go to worlc on a hot day, worked an hour and a 
half, and had to go to bed. Memory began to fail after injurj-, and he 
has had constant, severe headache ever since. Has vertigo so badly that 
his wife is afraid to let him go out alone. Forgetful since his injurj-. 
Verj' restless at night ; much more irritable and excitable. Consider- 
able diplopia. Slight palpitation and shortness of breath. Poor appe- 
tite, some vomiting. At times has to wait before he can pass water, and 
at times the stream stops. Cannot close right hand as well. Frequent 
and severe pain in right leg after using it, and constant numbness and 
prickling. Right leg weaker, somewhat wasted, and is easily fatigued. 
After his attempt to go to work, was in bed for a week ; headache and 
vertigo much worse, felt dazed, and has been more or less confused ; had 
constant nausea and vomiting for a week. Field of vision good : vod, 
20-20; vos, 20-30 ; left disk paler. Some weakness of external recti, with 
nystagmus on excursion outward. Otiier senses and tactile sensibility 
unimpaired. Arms strong, no inco-ordination, some tremor of hands. 
Right leg smaller than left, vastus internus does not react to faradism, 
lower leg-muscles require a stronger current than on left. Nerve-trunks 
in right leg rather tender. Reflexes normal. About a year later the man 
died. There was no autopsj'. 

(This preceding case and another which Knapp describes, where 
peripheral injuries occurred, the arm and thigh being broken, and a 
nervous, unstable disposition followed, are cited to show that Erichsen's 
claim, of tlie nervous system escaping, as a rule, where bone fractures 
occur, is not witliout exceptions.) 

XXII. Outlines of Oppenheim''s Cases.^I. Derailment. — Headaches, 
insomnia, vertigo, fainting-spells, pain in left side and back, considerable 
concentric-vision contraction; analgesia general except tips of fingers-, 
and also a zone in lower part of back which was hypersesthetic ; girdle 
pains, speech disturbance, general motor weakness, impotence. 

Improved in several symptoms, but general condition worse. Death 
from unknown causes. 

XXIII. — II. Derailment. Struck against Back. — Back pain lumbar 
and left head regions, flickering sight, vision-field contracted left eye ; 
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bearing diminished left ear ; mental disturbance, emotional, irritable ; 
constriction feeling in chest ; peculiar walk disturbance ; could walk 
backward better than forward ; general motor debility, especially in left 
leg ; tremors, inco-ordination, swaying symptom ; anaesthesia outer thigh 
surfaces. Improved. 

XXIV. — III. Derailment. — Back pain, and in sacral region, tender- 
ness of spine, rigidity of spine in all movements, walking disturbance 
considerable, micturition difficult ; excitement and walking increased 
ditflculties, would tremble when making motions or when excited; pulse 
increased, irritable heart ; emotional. 

No improvement. 

XXV. — IV. Derailment. Struck Head and Sacral Region. Emo- 
tional Sliock. — Mental derangement, very hypochondriacal, great irrita- 
bility, peculiar speech disturbance, tremulous and unable to write owing 
to tremor, hypersesthesia in dorsal region, tenderness of spine, pulse 
increase, pseudo-spastic walk disturbance, scalp analgesia, contraction 
of color vision. 

Chronic condition, with very few remissions. Treatment unavailing. 

XXVI. — V. Railway Collision. — Pain in back, chest, and back of 
head, tender spine, ill-hnmored, in a constant state of fright, irritable, 
myosis, and no light reflex left eye, rigid trunk during motion, motions 
difficult, tremors, increased tendon reflex, decreased skin reflexes, frequent 
micturition and small quantities voided; anaesthesia, left half of body, 
with inconstant ansesthesia of the right side; considerable concentric- 
vision contraction, decreased central sight, achromatopsia, impaired 
special senses. 

Condition chronic and progressive. 

XXVII. — VI. Derailment. — Despondency, easily frightened, pain 
in head and back, concentric-vision contraction and decreased central 
contraction; impaired hearing, smelling, and tasting, both sides; anses- 
thesia of entire body except small, distinctly outlined areas, tremors, 
walk difficulty. 

No improvement while in hospital. Considerable improvement after 
the settlement of the damage claim. 

XXVIII. — VII. Railway Accident. No Injury, but a Terrible 
Fright. — Despondency, terrors, insomnia, loss of mental continuity, epi- 
lepsy, sensibility and special senses impaired, pulse-range from 120 to 140 
continuously, and, in the course of the disease, heart enlargement; 
trouble evidently increased by the legal proceedings. Predisposed by 
arterial sclerosis. 

(There are no exclusively spinal-concussion symptoms in this case. 
— S. V. C). 
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XXIX. — VIII. Railway Collision. Slight External Bruise. — Head- 
ache, vertigo, girdle constriction, despondency, nei'vousness, insomnia, 
fright tendency, decreased intelligence, mental debility, micturition 
difficult, hyperesthesia in lower part of bacli ; motor defects, especially 
in right extremities ; sensibility diminished, special senses right side 
impaired. 

No improvement after claim settlement and years of observation. 

XXX. — IX. Railway Accident. Blow to Back and Head. — Head- 
ache, vertigo, pain in back, tinnitus aurium, cries easily, terror spells and 
emotional disturbance, impotency, urine retention, pupil contraction- 
reflex lost, inequality of pupillary sizes, concentric-vision decrease, taste 
diminished, hearing impaired, wide-spread sensibility disturbance with 
peculiar distribution, general activity lessened, walks with difficultj^, 
increased tendon reflexes. 

Better in some symptoms, otherwise the condition is stationary. 

XXXI. — X. Railway Accident. Contusion to Back of Head. — De- 
spondency, frights frequent, decreased intelligence, vertigo, fainting 
attacks, concentric right-eye vision contraction and atrophy- of the optic 
nerve of the same eye, left contraction color-field vision, sensibility dis- 
turbance over large body area, speech difficulty, tremors, activity lessened, 
impotency. 

Gradnall}"^ grew worse, sight difficulty increased. 

XXXII. — XI. Railway Collision.^Mental derangement, vertigo, 
peculiar speech and motor disturbances, scalp anaesthesia, febrile attacks. 

Improved in hospital. Remissions later. 

XXXIII. — XII. Derailment. — Pain in lumbar region, increased 
pulse, fright condition, pupillary differences, anomalies of sensation. 

No improvement. 

XXXIY. — XIII. Fall from Locomotive in Motion. — Despondency, 
irritability, fright, dreams much, insomnia, pain in right thorax, light 
functional disturbances of the special senses, auEestlietic zone in right 
thoracic region, vertiginous attacks, abnormal irritability of heart and 
nervous system, nervous heart palpitations. 

No improvement. 

XXXV.— XIV. Fall from Train, Striking Head and Right Side of 
Body. — Mental disturbance and weakness, vertigo, right hemiparesis not 
involving cranial nerves, right extremities decreased in size of muscles, 
right hemiansesthesia, also including special senses (but not continuously 
distributed). 

Chronic stationary condition. 

XXXVI. — XV. Fall upon Head from a Horse. — Attacks of uncon- 
sciousness with aura, preceded by hallucinations and paroxysms of 
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bewilderment and fright; sensibility disturbance widespread, also special 
senses impaired, headache, and vomiting. 

Unimproved when discharged from the hospital, and but very little 
improvement afterward. 

XXXVII.— XVI. Hit on Head with a Chib.— Timidity, startlings, 
easily frightened, peculiar gait, anaesthesia and sensory disturbances, 
memory failure. 

Worse at first, two years stationary, and subsequently improved. 

XXXVIII.— XVII. Bruise of Left Half of Head and Shoulder 
through Fall of a Beam.— Stupidity of a few weeks' duration, loss of 
energy, vertigo, attacks of loss of consciousness, weakness, and tremors, 
chieflj' in the left extremities ; loss of sensation, indisposition, left hemi- 
paresis, without involving facial and h3'poglossal nerves; tremors, speech 
disturbance, difficult micturition, left hemianaesthesia, including special 
senses ; photophobia, blepharoclonus. 

Under observation but a short while. 

XXXIX.— XVIII. Hurt by Machine Belt ; Thrown against Ceiling ; 
Considerable Fright. — Progressive dementia, epileptic attacks, headache, 
dizziness. 

Discharged from hospital unimproved. 

XL.— XIX. Fall upon Left Side from a Telegraph Post.— Mental 
disturbance; left hemiparesis, leg more affected, facial and hypoglossal 
not included; left hemianagsthesia, including special senses; left pupil 
larger than right, diminislied skin reflexes left side, vasomotor disturb- 
ances involving affected muscle-substance, tremors, heart enlargement, 
pulse increase. 

Improvement in several symptoms, others worse. At present no 
improvement. 

XLI. — XX. Right Side of Head and Face Burned through Gras Ex- 
plosion. — Headaclie, disturbance of hearing, fright condition, insomnia, 
paresthesia in right half of body, sudden paralysis of right side, exclud- 
ing facial and hypoglossal nerves ; right hemiansesthesia, double-sided 
sensory disturbances. 

Improved. 

(From such instances.it appears that some of the symptoms per- 
taining to spinal concussion may be induced by fright or by other 
causes.— S. V. C.) 

XLII. — XXI. Body Squeezed between Car-buffers. — Hypochon- 
driacal, hysterical attacks ; difficult walk, girdle sensation, frequent desire 
to micturate, peculiar anaesthetic distribution, vision contraction, light 
hypnotic condition when eyes are closed. 

Improvement. No damage claim. 
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XLIII.— XXII. Struck in Back by Rotating Maoliine.— Mental 
alteration, persistent tenseness of lumbar mnscles, difliculty in walking, 
tremoi's of extremities increased to shaking spasms ; difficult passive 
movements in lower extremities and increased tendon reflexes, a peculiar 
condition of patient when he rises from the floor ; scalp analgesia, abnor- 
mal heart irritability, speech diflicultj'. , 

Xo improvement. < 

XLIV.— XXIII. Fall upon Left Side on Even Ground. Parents 
were Cousins. Pigmented Retinitis Mental alterations, apathy, de- 
pression, irritabilitj', easily frightened, analgesia of entire bodj^, left side 
total hemianffisthesia, left optic amaurosis, right decided vision contrac- 
tion ; both sides sensory functions involved ; left liemiparesis, more evi- 
dent in leg; peculiar walk disturbance, left paradox phenomena; ano- 
rexia, not continuous ; hypnotic conditions. 

Improvement of paralysis after excision of small portion of muscle 
from left extremities, considerable spread of anaesthesia, incontinence of 
urine and faeces ; mental alteration, ending in paranoia. Phthisis and 
death. No dariiage claim. 

Post-mortem : Gi'oss appearances of nervous sj-stem afforded nega- 
tive results. 

XLV.— XXIY. Fall of Brick upon the Back. Contusion.— Hypo- 
chondria, melancholic, emaciation, tenderness over several dorsal spines, 
extremities weak, increased tendon reflexes, sensibilitj' disturbances, per- 
sistent pulse rapidity. 

Difficulties increased. Arterial sclerosis and cardiac hypertrophy. 

XLVI. — XXV. Fall on Back of Head from a Ladder. — Vertigo, in- 
somnia, headaches, depression, palpitation and fright conditions, pulse 
increase constant, heart action rapid, diastolic heart-murmur and friction 
sounds. 

No marked improvement. 

XLVIL— XXVI. Head and Face Injury from Fall of a Lantern.— 
Fright condition, night terrors, severe tremors, vertiginous sensations, 
swaying symptom. 

Under observation but a short time. 

XLVIIL— XXVII. Injury of Right Foot caused by Falling of 
Rail. External Wound and Swelling of Joints. — Constant pain, most 
severe when moving; cyanosis of skin up to and involving leg, cedema ; 
weakness and tremor of right leg and arm, but less severe in the latter ; 
right-sided hypersesthesia without special sense inclusion, walk disturb- 
ance. 

Slight improvement. 

XLIX.— XXVIII. Severe Injury of Left Hand by Machinery.— 
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After half a j'ear there was pain in the ulnar-nerve distribution ; fliclfering 
in sight of left eye; hj'pei'sesthesia in the vicinity of the scar; sliglit 
contractions of the third, foui-th, and fifth fingers of the left hand ; vaso- 
motor disturbances, mental disturbances, increased reflexes, especially in 
left extremities. 

Improvement through local bathing and resection of peripheral 
nerves, with subsequent increase of nervousness. 

L. — XXIX. Machine Injury. Concussion of Right Arm, and Fright. 
— Flabby paresis and ansesthesia of right arm ; mental anomalies, prob- 
ably' pre-existent ; vasomotor disturbances and right-pupil dilatation. 

No marked improvement. Case not followed. 

LI. — XXX. Injury which caused Fracture of the Left Arm. — Epi- 
leptic mental condition prior to injury ; pain, swelling, and weakness of 
left leg; attacks of unconsciousness and fright ; insomnia; cramp in left 
arm ; parsesthesia left side, excluding the f. and h. nerves, probably of 
cerebral origin ; cedema of left leg ; hyperesthesia of left side, including 
the special senses. 

Improvement. No claim made. 

LII. — XXXI. Contusion of Right Hip. — Pains in joints and vi- 
cinity ; hypersesthesia of skin aroxmd joint ; sensation loss in right leg, 
extending to abdomen ; coxalgic difficulty in walking ; right pupil larger 
than left; right vision contracted; slight atrophy of right leg and de- 
creased electrical contractilitj'. 

Not heard from after discharge from hospital. 

LIII. — XXXII. Factory Injury. Severe Concussion of Left Arm. — 
At first there was severe pain, especially in the left arm and fingers ; later, 
contractions of left hand and fingers, cyanosis of skin, subnormal tem- 
perature ; increase of electrical resistance of the skin ; left-arm weakness ; 
paral^'sis of left hand and fingers; glove-shaped anaesthesia ; decrease of 
electrical response ; microscopic proof of change of muscle-substance ; 
left pupil larger than right ; headache, left-sided. 

Very little improvement at present. 

LIV.— XXXIII. Severe Injury of Right Hand by a Millstone.— 
After healing of the wound in seven months, there were parsesthesia in 
the right side of the body, general nervous prostration, an epileptogenic 
zone, and aura starting from the scar, with spasms, absence of pupil 
reflexes, speech disturbance, right hemiparesis, right vision contraction. 

Improved by compression of arm and extirpation of scar, but fol- 
lowing this a psychosis developed. Healing was attended by a remis- 
sion of all the symptoms. 



CHAPTER VII. 

TRAUMATIC INSANITY. 

The frequent allusion, in the German literature, to mental 
derangements following upon injuries leads me to reproduce here 
an article on the subje'ct of insanity, caused by more direct and 
uncomplicated injury to the brain, which I published in the 
Alienist and Nearologist, July, 1888. The grosser and undis- 
putable paralyses, or other bodily disabilities consequent upon 
head hurts, described in the average surgical works, need not be 
dwelt upon here, as tyros in both inedicine and law are familiar 
with them ; but, as in American colleges of medicine very little 
attention has been paid to mental diseases, in spite of the strides 
study in this field has made in Europe in the past twenty years, 
this review of the present status of head-injury insanity appears 
to be particularly necessary in determining differences between 
primary and secondary brain involvement, or the mind altera- 
tions peculiar to spinal-concussion cases, and how far direct brain 
injury may differ from the indirect. 

Head injuries do not invariably produce 'mental disease, but 
when insanity results there are, in most cases, peculiar symptoms 
constant enough to justify the designation of Skae,* " Traumatic 
Insanity," which has been adopted by Krafft-Ebing,f Spitzka.J 
and the other leading psychiatrical authors. 

There are important medico-legal bearings that should in- 
duce the scientific physician to accord the traumatic etiology a 
just consideration, even where the malady did not, upon super- 
ficial observation, appear to otherwise differ from the ordinary 
epilepsies, paranoias, paretic dementias, etc., which, as sequelae, 
are often prominent, but which are, as a rule, modified by the 
traumatism markedly. 

» London Journal of Mental Science, vol. xx. 

t Lehrbucli der Psychiatrie. 

X Insanity, its Diagnosis and Treatment. 

(159) 
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Closer attention to such cases will reveal the impure nature 
of insanity improperly classified under other than the traumatic 
name when head injury fig-ures as the cause. Many of the per- 
plexing "mixed cases" in asylums can thus be satisfactorily 
accounted for, such as present first one fairly-defined psychosis 
and then another, or blend two or more forms, aside from kata- 
tonia and circular insanity. 

The mental ailment being apt to develop long after the 
receipt of the injury, surgeons do not ordinarily encounter or 
recognize the disorder, as is evident in the bare mention by 
Agnew* and Bryant "f that insanity may follow head injury 
and there be no external evidence, upon the head, of the 
injury. 

In hospitals and private practice cranial injuries are seldom 
followed, from lack of opportunity. Even military surgeons are 
debarred from a satisfactory study, for in the field such cases are 
sent to the rear, discharged as disabled, or otherwise escape ob- 
servation, after the wound, if any, has healed. 

From various causes even insane asylums differ widely in 
their statistical records. Thus, Clouston J encountered but 12 
cases in 9 years at the Royal Edinburgh Asylum, and infers that 
" accidents to the head do not loom largely, therefore, in the 
production of the insanity of the world." On the other hand, 
Schlager § found 49 out of 500 cases of insanity to be traumatic. 
Sankey is silent on the subject, as his cases were females in the 
Han well Asylum principally. Pritchard || quotes from Esquirol ^ 
traumatic cases in private practice, 8 in 1 20 ; Salpetriere, 26 in 
361 ; Charenton, 11 in 256 ; total, 45 in 737, of which 22 were 
from head blows or falls and 23 coup cle soleil. Worcester** 
cites (J. Crichton Browne's " "West Riding Asylum Reports") that 
from April 1, 1870, to the same date in 1872 there were admitted 
42 such cases, — fifteen times more numerous annually than in 

* Agiiew's Surgery, p. 8(M. f Bryant's Surgery, p. 200. 

J Mental Diseases, p. 300. 

§ Zeitschrift der K. K. gesellschaft der Aerzte zu Wien, xiii, p. 454. 1857. 
II Insanity, p. 1.S6 et seq. 
TT Art. Folie, Diet, des Sci. Med. *» Insanity and its Treatment, p. 90. 
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Edinburgh. Kiernan* found 45 in 2200 at Ward's Island 
Asylum, New York. While pathologist at the Chicago county 
asylum I ascertained 49 cases wherein traumatism was operative 
among 610 patients, and my report "f divides' them as follows: 
Causes ascertained, 357 ; unascertained, 253. Of these, 24 
males, 3 females, had head injuries ; 3 males, 1 female, were 
sun-struck ; 3 males had been subjected to intense heat ; 1 male 
had become insane after a lightning-stroke upon the head. In 
these the traumatism appeared to be the only cause, but in 2 
male cases typhoid fever, in 1 male a fright, in 1 male and 1 
female a tendency to hebephrenia, and in 2 males and 3 females 
heredity were associated ; 3 males were epileptic ; 1 male had 
been sun-struck in addition to having a head injury. 

Mickle J states that in 1 221 cases of paretic dementia, tabu- 
lated in the 1878 "Lunacy Blue Book" for England and Wales, 
3.1 per cent, was caused by sun-stroke and 4.6 per cent, by 
cranial injury. 

The proportion of insanity due to blows and falls upon the 
head, overheating, and sun-stroke, from various authors, approxi- 
mates, from among all other forms of mental disease : — 

6. per cent. Biicknill and Take {Psych. Med., p. 97). 
10. " SchVager {Wien Zeitschrift, loc. cit.). 

6. " Esqiiirol (Diet, des Sci. Med.). 

.33 " Clouston (Mental Diseases, p. 300). 

2. " Kiernan (Journ. New. and Mental Diseases, July, 

1881). 
8. " Clevenger (Med. Journ. and Exam., loc. cit.). 

The average i^roportion of ti-aumatically caused to other 
forms of insanity is thus 5.4 per cent., ranging loith different 
asylums from less than 1 up to 10 per cent, of the admissions ; 
hut, for reasons to appear, this is not the proportion of traumatic 
insanity. 

It is in many cases difficult, if not impossible, to determine 
whether the traumatism acts as the predisposing or the exciting 

« Detroit Lancet, June, 1883, p. 539. 

t Chicago Med. Journ. and Examiner, April, 1884, p. 388. 

I General Paralysis of the Insane. 

n 
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'cause of insanity. Heredity would undoubtedly precipitate 
matters after an injury, and, we should think, subject such pre- 
disposed persons to a greater liability to injury where the neu- 
• rotic or mental taint had developed enough to lead them into 
dano^er ; but the recorded cases show that heredity is not neces- 
sary to the establishment of this form of insanity, and, a priori, 
a maimed brain would be quite sufficient to institute a mental 
ailment without preceding causes. 

Kiernan* found inherited taint in twenty-eight of his forty- 
five cases. My records furnish five males and three females pre- 
disposed by heredity in fifty-nine cases. Ten of the total were 
in private practice after leaving the asylum four years ago. 

Bucknill and Tukef report a case resembling paretic de- 
mentia, Avhose father died insane. VerityJ a similar instance 
with an insane maternal grandmother and uncle. Brower§ gives 
three cases, in two of which there was heredity ; a paternal uncle, 
three paternal cousins, and a brother insane in one of the in- 
stances, and a grandmother, two uncles, and two cousins, all 
paternal, in the other case. 

About the best deduction we can make from the cases cited 
is that wliile heredity renders the individual with a head injury 
more liable to insanity than one vnth the same injury would he 
loithout the heredity, and tohile this predisposition plays a very 
important part in a large but imdetermined number of traumatic 
cases, the psychosis may exist without any previous insane tend- 
ency, inherited or acquired. 

Plainly any constitutional vice, however obtained, that 
would enfeeble the resisting powers could act as a predisposing 
cause in this as in other divisions of mental derangement. Wins- 
low|| believes " that the importance of head injury as a cause of 
insanity cannot be exaggerated," and further states: "In some 
instances accidents of the kind may not be followed by serious 

» Jour. Nerv. and Mental Dis., July, 1881, p. 450, Table 11, 

t Psychological Medicine, p. 311 

% Amer. Jour. Neurology and Psychiatry, May, 1882, 

§ Alienist and Neurologist, Oct., 1883. 

II On the Brain and Mind, p, 440. 
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results, but in certain temperaments, or conditions of bodily 
health, and in particular predispositions, we may safely predi- 
cate the development of chronic disease of the brain as the re- 
sult of neglected blows on the head. Injuries of this character 
occurring to persons of a strumous habit, or suffering long-con- 
tinued debilitating diseases, impaired nutrition, overwrought and 
anxious minds, or a constitutional liability to mental or cerebral 
disease, are frequently followed by serious and often fatal 
results." 

Before arriving at what traumatic insanity is, it will be as 
well to dwell upon what it is not, owing to the confused idea 
conveyed by almost all writers except Spitzka.* He states that 
"it does not accurately correspond to the ordinary psychoses, 
has distinct clinical characters, and is always, when found, refer- 
able to traumatism or to analogous causes." He allots only two 
pages to the subject, but tersely and effectively. Directly or by 
implication, in many works, every form, from melancholia to 
senile dementia, has been ambiguously included as traumatic ; 
but Kiemanf incautiously criticises Crichton BrowneJ for this, 
when that observer merely noted that traumatism had preceded 
or complicated the development of cases of hypochondriacal 
melancholia three, dementia nine, epileptic dementia nine, senile 
dementia five, dementia with general paralysis three, general 
mania two, and one case each of acute, puerperal, recurrent and 
a potu mania, and a case of "anientia." The classification of 
the English does not enable us to knoAv whether delirium tremens 
or alcoholic insanity was meant, and as the traumatism in the 
"amentia" case was doubtless post-natal the list may probably 
be translated into imbecility, alcoholic, puerperal, recurrent in- 
sanity one each, djementia nine, senile dementia five, epileptic 
insanity nine, paretic dementia three, hy. melancholia (paranoia'?) 
three. 

I referred to two hebephrenia cases complicated by head 
injuries. These, with many in Browne's list, would be atypical, 

* Manual of Insanity, p. 370. t Op. eit, 

t West Riding Lunatic Asylum Reports, rol. ii. 

/ 
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for, aside from the fact that some psychoses may develop one 
upon another and an epileptic, puerperal, or other case may be 
also traumatic, the traumatism may predispose to other forms, 
precisely as any other brain malady may. If the pubescent 
insane tendency pre-existed the injury could be the exciting 
cause, the hebephrenia could be modified or aggravated by the 
trauma, traumatic insanity might co-exist vs'ith or be over- 
whelmed by the hebephrenia ; so that the case might be one of 
simple hebephrenia with traumatism, traumatic insanity with 
hebephrenia, one or the other or even both well marked, accord- 
ing to the cUnical symptoms. This is the advantage of Spitzka's 
classification ; there is something tangible about it ; a prominent 
group of phenomena characterizes each mental disease. We 
cannot be bound to an etiological ignis-fatuus. There is no 
justification for other than a clinical classification in the present 
unripe stage of mental science. 

The puerperal case might or might not have become such 
with or without the head injury : heredity has more to do with 
that trouble. A well-marked case of melancholia, mania, or 
any other mind alienation should not be included as traumatic 
insanity, even though the injury were the cause, unless the clini- 
cal features of that disease are apparent. A cerebral malfor- 
mation may induce epilepsy, idiocy, or paranoia, according to 
circumstances. It would be absurd to neglect the palpable re- 
sult for the obscure etiology; so all insanity following a head 
wound is not traumatic insanity, and the conclusions may be 
made that 

Traumatism may 'precede insanity and have no relation to 
the insanity, just as head injury is compatible with sanity. 

Traumatism may predispose to traumatic or other forms of 
insanity, especially alcoholic and syphilitic. 

Traumatism may he the exciting cause of traumatic or 
other forms of insanity in the predisposed, as hebephrenia and 
paranoia. 

Traumatism may modify, complicate, or aggravate other 
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forms u-ithout the clinical symptoms of traumatic insanity ap- 
pearing. The latter may co-exist with other forms of insanity. 

Traumatism may a.ct as predisposing and exciting cause, 
producing traumatic insanity hy itself (Dickson, liUys, and 
Schlager), hut hereditary or other taint causes greater liability. 

Instances of head injury during youth developing epilepsy 
at puberty and insanity at fifty are noted by Calmeil* and 
Lasegue.f EsquirolJ mentions a three-year-old boy who fell 
upon his head and became insane at seventeen, with headaches 
in the mterim ; Rush§ one at fifteen, who fell from a horse, 
sustained contusion, and died insane a few years later. Voisin|| 
and many others recite similar instances. Savage cites a slight 
head hurt in a lad causing insanity, but he was strongly predis- 
posed by heredity. 

From Kiernan's researches it appears that slight head in- 
juries, from the insidious nature of the changes they set up, are 
as much to be dreaded, if not more, than the grave injuries. 
Winslow takes strong views as to the severity of apparently 
sUght head injuries. 

Duret,5[ Rush,** and others note the slowness with which 
cerebral injuries manifest themselves ; some observers mention 
four to ten years, and later Griesingerf f says that traumatism 
may produce insanity at once or several years afterward, that it 
predisposes even without visible cerebral lesion. Savage, Wins- 
low, and KrafFt-Ebing call attention to the same fact, and the 
latter divides traumatic insanity into kinds produced immediately 
or later, sometimes many years. In nineteen of Schlager's forty- 
nine cases insanity began within a year of the accident, in the 
remainder in from four to ten years afterward. 

Insanity may develop at any interval after a head injury, 
hut usually several years intervene. 

* La Paralysie chez les Alienes. 

t Paralysie G^n&ales des Ali^n^s, Voisin. 

X Maladies Mentales. 

§ Medical Inquiries and Observations, p. 28. II Op. cit. 

1 Etudes exp. et clin. sur les Trau. Cerebraux, p. 137. ** Op. cit. 

t+ Mental Pathology and Therapeutics. 
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Under head trauma that affect the brain, with or without 
demonstrable cranial or cerebral lesion, may be included contu- 
sions, compressions, incisions, punctures, concussions, the effects 
of transmitted or direct violence (such as could be imparted by 
a jar of the spinal column), lightning-stroke, sun-stroke, over- 
heating, exposure to sudden alterations of intense heat and cold. 
Neck wounds through probable injury to the cervical sympa- 
thetic* and injuries to the limb or trunk may occasion insanity. 

Skae, Worcester, Dickson, Savage, Spitzka, Bucknill and 
Tuke, Clouston, and the alienists of continental Europe uni- 
formly include sun-stroke as a cause, and later works, such as 
Spitzka's "Manual," properly add general overheating, while 
Kraft-Ebing,'!' E,eich,J Brush,§ and Schwartzer|| report a transi- 
tory insanity from exposure to alternations of great temperature 
ranges. I treated one such case whose delusions were gran- 
diose. There was considerable cerebral hyperssmia. He im- 
proved within two months of the inception, but after two years 
a remnant of his insanity remains, and a recent furibund attack 
compelled his incarceration in the Northern Wisconsin State 
Asylum. 

Schlager observes that the injuries were followed by imme- 
diate loss of consciousness, by dull pain in the head, or by 
simple mental confusion ; but these are the customary accom- 
paniments of all head hurts. Savage speaks of the nervous 
instability that sometimes follows with an increased liability to 
become affected by other exciting causes of insanity, and thinks 
that bone depression with membrane inflammation may often 
be the cause of the disorder, but acknowledges that altered 
conditions of brain nutrition may suffice. 

Buret's '■^Etudes" form a handsome contribution to the 
subject. He explains contre coup and other effects of head 

* Brower, Bannister, and I published separately, and at several years' intervals, accounts of 
the progress of a case of this kind ; one side of his face was flushed and delusions of persecution 
and suspicion were prominent, in Jour. Nerv. and Mental Dis., 1879, and Med. ,Tour. and Exam., 
May, 18«. 

t Lehrbuch der Psychiatrie. J Berliner Klin. Woehenschrift, No. 8, 1881. 

§ Amer. Jour. o£ Insanity, 1882-83. || Die Transitorische Tohsucht. 
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injuries, especially concussion, by the sudden propulsion of 
cerebro-spinal fluids from the point struck to opposite parts, 
often the fourth ventricle. The strain upon ventricles and 
blood-vessels could cause effusion and extravasation. As a 
valuable addition to cerebral pathology Buret's work has iiot 
had even decent treatment by the English writers. 

The pathology of the subject cannot be simplified, for the 
results wiU vary widely between post-mortem findings and ante- 
mortem symptoms according to skull and brain structure, vas- 
cular pecuharities, age, habit, education, environment, nation- 
ality (the Irish develop greatest irascibility after head injury), 
and especially, what has been least considered, the location of 
injury. 

To facihtate study of these cases the record should note the 
seat of the hurt, the manner in which it was sustained, and 
other information likely to impart clues as to the portion of the 
brain injured. The statement "head injury" is too broad to 
enable judgment of cause and effect relation. My observation 
leads me to believe that frontal head-wounds are apt to induce 
the paranoia form of traumatic insanity ; more diffused injuries, 
such as concussions, insolation, overheating, the paretic dementia. 

Among the troubles which Spitzka, Clouston, Marce,* and 
others describe as sometimes occurring are speech difficulties, 
vertigo, irregular alternations of stupor, agitation and imperfect 
lucidity, tinnitus aurium, photopsia, eye scotoma and scintilla- 
tion, paresis of muscular groups, particularly those of the eye- 
ball, ansesthesiae and hypersesthesise. These are probably the 
least constant, but some are usual accompaniments of different 
forms of brain derangement, and hence need not be dwelt 
upon in connection with the typical cases except as subsidiary 
evidences. 

Epilepsy may supervene either in the form o? petit or grand 
mat, with or without epileptic insanity, and, as Kiernan says, 
not differing from the ordinary except that some ended in 

* Maladies Mentales. 
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paretic dementia (a traumatic modification). He had a larger 
percentage of epileptics from traumatism than other observers, 
who do not note so many. Ecchevaria* states that thirty-five in 
three hundred and twenty-one epileptic insane were such from 
traumatism, and Gowersf found ninety-two cases in fourteen 
hundred and fifty due to head injury. One of the most violent 
and dangerous epileptic maniacs I ever knew had a fractured 
skull. 

Mania from traumatism is likely to be the recurrent furious 
phase characteristic of the occasional, outbreak of traumatic 
insanity. 

Hehephrenia has been disposed of supra. 

Melancholia admittedly rarely complicates or succeeds trau- 
matism. Kiernan had but one case, the attonita form. This 
horrible derangement we can readily imagine could be caused 
by head injury. 

Katatonia. — I found one case with a head injury, but doubt 
its relationship beyond its having caused alcohol addiction. 
Kiernan found four head injuries among thirty katatoniacs. 

Stuporous insanity being a recoverable form, dementia 
would more properly include cases of traumatism resembling it. 

Senile Dementia. — Traumatism could have but a problem- 
atical association. It never could cause the disease unless it 
precipitated impending senile brain involution. 

Syphilitic demetitia could occur through the injured brain 
or membranes affording a nidus for the post- or pre- syphilitic 
poison. 

Alcoholic insanity may co-exist with, precede or follow 
upon traumatism, and be associated with it in every conceivable 
manner, for reasons given infra, under alcoholic complications. 

Imbecility may result from traumatism, for obvious reasons. 

Recurrent Mania. — A case was reported by Crichton 
Browne, but the attacks may have been only the episodical 
furies of traumatic insanity. I observed one, a German, aged 

* Epilepsy. t Epilepsy, p. 26. 
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40, with a large scaphoid depression of the top of his skull 
from fracture. When overheated he became volubly maniacal, 
but at other times appeared to be rational. (The " boodler 
gang" of county commissioners, part of which is now in the 
penitentiary, interfered with my means of studying this and 
other cases — a side comment to indicate the difficulties of the 
American non-political alienist.) 

TJie prognosis of traiimaticaTly-induced insanity is unfa- 
vorable. Schlager attests this. Spitzka says: "As a rule pro- 
gressive deterioration sets in and dementia termmates the history 
of the case." Marce also states that the " patient becomes 
progressively demented." All writers coincide in this. Where 
dementia follows swiftly, death does also ; but other terminal 
dements from traumatism may linger an ordinary life-time. 

To this point in the subject Ave have regarded many phe- 
nomena (but not all) that could be included as occurring in 
traumatically-induced insanity or that have some association with 
traumatism, leaving the insanity of traumatism for separate in- 
spection. Owing to authors not having fully differentiated this 
from other head-injury forms, we have but little data for per- 
centage calculation. 

It is probably related to other iiisanify m the proportion of 
1 to 2 per cent., — about one-fifth of all head-injury insane cases. 

I would designate as traumatic insanity that which exhib- 
ited the constant phases that characterize it. The pathological 
term traumatic being used in a clinical sense, and justified by 
the sufficient invariability of symptoms following demonstrable 
brain injury ; nor would it be unreasonable to include under 
that head all cases presenting the characteristics, whether head 
injury could be demonstrated or not. It would be as correct to 
infer the trauma or its equiA'alent from the symptoms as it would 
be to assert cerebral deficiency in idiocy regardless of the ex- 
ternal cranial appearance. 

Skae held that the symptoms, progress, and termination 
are sufficiently distinctive and characteristic to enable it to be 
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considered as a distinct type of disease. Spitzka fully recognizes 
this, but places it, nevertheless, among his second or compli- 
cating, when it should be under the first or pure insanities. 
Proper acknowledgment that the brain changes are not always 
demonstrable would assign it to sub-group A, class first; but 
supposing this to be debatable, then it may properly fall into 
the second class as associated with demonstrable changes in the 
brain, especially where the form was that of paretic dementia, 
paranoia, or dementia. But that author solves its location for 
his third class, sub-group B (constitutional insanity, essentially 
the expression of a continuous neurotic condition) by stating 
(p. 371) that it developed upon the "traumatic neurosis." 

The objection to including traumatic in the pure gi'oup, 
when it manifests paretic dementia symptoms, can be met by the 
further observation that such forms are impure, and were we to 
absorb a case under, say, paretic dementia, there would likely 
develop other co-existing symptoms, or the paresis would be too 
feebly marked, while the peculiarities due to traumatism were 
strongly marked. Traumatic insanity is pure in the impurity 
of the psychoses it simulates. 

The maniacal excitement with which Skae stated that it 
usually began is most likely the fury which often calls attention 
to the disease which may have been previously apparent to an 
expert, for Schlager and others do not mention this kind of 
onset. Skae's further observations are well sustained: "A 
chronic condition, often lasting many years, when the patient is 
irritable, suspicious, and dangerous to others; in many such 
cases distinct homicidal impulses exist ; this form is rarely recov- 
ered from, and has a tendency to pass into dementia and 
terminate fatally by brain disease." The "characteristic de- 
lusions " he additionally enumerated as " those of pride, self- 
esteem and suspicion" are best separated into those allied to 
paranoia and paretic dementia. 

Schlager speaks of " self-conceit, prodigality, disquiet, and 
restlessness." These and other aspects of the subject may now 
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be detailed seriatim. The first thing to occur as a symptom 
usually is 

Change of character. This is very often only ascertain- 
able by a comparison of the behavior before and after the injury, 
upon testimony of relatives and acquaintances. Commonly the 
traumatic lunatic is described as "not being the man he was." 
These changes are often radical, and consist of 

Lapses of memm-y, as in epilepsy, more prominently than 
a general failure of that faculty. The memory cannot be said 
to be as acute as previously, and forgetfulness of names, persons, 
places, and transactions are occasional to frequent, but the most 
notable are the memory (/ops. As Spitzka says, entire periods 
of life may be obliterated from the mind, but in my cases these 
lacuna; were, so far as I could determine, limited to the epileptic- 
like, automatic furies, and to other occasions when insane acts 
were committed during a few minutes, or extending sometimes 
over many hours or days. As in other insanities, juvenile or 
olden events are more readily remembered than the recent occur- 
rences. 

Headaches and sleeplessness are noticeable, especially as 
preceding or accompanying the most troublesome periods of the 
disorder. Both conditions are apt to be hyperaemic and aggra- 
vated by constipation, liquor imbibing, business or domestic 
worry, etc. 

. Irritability, varying from occasional irascibility provoked 
by trifling affairs, an explosion of anger, a passionate manner, 
to the most violent outbursts of temper. Schlager found these 
to exist in twenty of his forty-nine cases. Usually the head is 
flushed at such periods, and there is a swagger and buUyism 
differing from the epileptic irascibility or '■^ petit mal intellectael" 
which is attended with pallor, a cynical, sarcastic, or sneering 
"hatefulness," rather than boisterousness. But the epileptic, 
unconscious automatism, it is readily understood, may also 
appear, as any peculiarity of epilepsy may develop from head 
injury. The usual sun-stroke or traumatic irascibility, to a lesser 
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degree, can be observed in many cooks who are "hard to get 
along with." Its canse is in cerebral turgescence from heat. 

It would seem as though many peculiarities such as these 
were exactly epileptic, and this probability should be borne in 
mind and studied. 

Suspiciousness' is a frequent feature, as in phthisical insanity. 
In the neck-wound case, I reported with Brower and Bannister, 
every delusion the patient, Kelly, had was accusatory. Being 
a policeman, he imagined every one a thief. Meyer* reports a 
case which manifested delusions of suspicion after being struck 
on the head by a large weight; later he became paretic. 

Long, apparently lucid intervals. It is not best to omit 
the "apparently," for there is no telling at what moment the 
insanity may explode in an outrageous act, and while halluci- 
nations and other features of insanity exist, even though the 
patient may talk and act rationally, the insanity is not absent. 
Personal inspection of the patient may reveal nothing beyond a 
slight peculiarity of manner, or not even this. The speech may 
or may not be affected; the pupils may be dilated, contracted, or 
normal, and respond to accommodation tests and, to light. There 
may or may not be paresis of muscles or other determinable 
physical impairment, and such cases in asylums are often capable 
of domg routine work in an intelligent manner, but they should 
be always looked upon as dangerous. 

Homicidal and suicidal impihlses, as frequent and charac- 
teristic occurrences in traumatic cases, are recorded by Spitzkaf 
and Clouston,J who cites a case. § Many of Bucknill and 
Tuke's|| descriptions of homicidal impulse read like traumatic 
cases, but epilepsy (which may have had the traumatic origin) 
is discussed in their connection. 

VerityTf narrates a case where the pain and heat appeared upon 
the side of the head opposite to the part struck, with mental degrada- 

* Archiv fiir Psyohiatrie, Band II. f Manual of Insanity, p. 370. 

} Jlental Diseases, p. 298. § Op. cit,, p. 244. 

II Psycliological Medicine, p. 254 et seq. 
f Amer. Jour. Neurology and Psychiatry, May, 1882, p. 196. 
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tion, drunkenness, hallucinations of hearing, disagreeable in character. 
Three years after the hurt he struck and threatened to kill his wife ; 
at this time he was sober. Two days later he committed suicide by 
hanging. Brewer* observed three cases. One was an army captain, 
aet. 23, wounded in right parietal region, suffered from headaches and 
insomnia, and four years later became irritable, resentful, quarrelsome, 
and dissolute. His wife abandoned him on account of his conduct. He 
went to France, and became conspicuous for his outrages as a leader of 
the Commune. He committed a murder and mail robbery. " The 
immorality was obviously pathological, and the case has in it the evi- 
dences of logical perversion." The second case, with heredity, hurt in 
the army, upon the head, underwent character change, was quarrelsome 
and subject to fits of ungovernable fury, and suspected his family of a 
desire to poison him. After an attack of epileptic convulsions, his 
delusions of conspiracy and suicide increased. He carried a knife and 
pistol for self-defense. The Catholic Church and clergy, to which he 
had been devoted, he especially regarded as persecuting him. He had 
attacks of fury, in one of which he killed his wife and then attempted 
suicide. The Hlinois prosecution claimed the man's irregularities to be 
due to whisky. The judge instructed that if the insanity was the result 
of inebriety it was no defense, which resulted in the following verdict : 
"We, the jury, find the defendant guilty in the manner and form charged 
in the indictment, and fix his punishment at death by hanging. We also 
find the defendant insane at the present time." Tiie prisoner committed 
suicide the next daj'. The third case, set. 50, strong insane heredity, 
known as " silly " and " crazy " among his companions, sustained a concus- 
sion at forty-two years of age, and a year later another. He squandered 
his property, had paretic delusions of great wealth, boasted of being the 
third son of God, and in June, 1878, in a public place, in the presence of 
several persons, without warning or evidence of passion or excitement, 
he shot and killed his wife. Upon examination by Drs. Brower and 
Lyman, he had pupillary inequality, nystagmus, fibrillary twitchings of 
muscles of face, back, thorax, and legs ; the jail attendants stated that he 
slept scarcely at all, feared his food was poisoned, and refused it. E. P. 
Weber, the prosecuting attorney, conscientiously abandoned the case, 
and the jury found the prisoner insane. 

In fourteen of Schlager's forty-nine cases "there were 
suicidal attempts, with loss of memory and confusion." Pritch- 
ardf declares " the propensity to suicide is very often combined 
with the impulse to homicide," and that "acts of suicide, like 

"■ Alienist and Neurologist, Oct., 1883, p. 650. t On Insanity, p. 284. 
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those of homicide, are generally preceded by a morbid change 
of character and habits. Individuals who have been cheerful, 
active, animated, taking a lively interest in the pursuits of life, 
in the society of their friends, in their families, become melan- 
choly, torpid, morose, and feel an aversion to their relatives or 
most intimate associates, become listless and indifferent. These 
appearances have often been observed to be the preludes of 
some attempts at suicide, and have sometimes put the relatives 
on their guard, and have led to the prevention of the catastrophe." 
And Savage* very justifiably writes: "I would say that in 
considering a murder the first question to be asked is, What 
was the assigned cause for the crime; was it the natural devel- 
opment of surroundings and. habits'? To my mind certain 
crimes are themselves sufficient evidence of mental unsoundness. 
If a person, with or without a sudden shock, become completely 
changed in his domestic relations — if a man who is a good 
husband and a kind father kills wife or child without any estab- 
hshed delusion, I think the crime itself is sufficient to cause a 
prima facie belief in the existence of mental unsoundness; 
The chief points, then, are the apparent causelessness of the 
crime, the utter want of relationship between the crime and the 
supposed end to be attained, the relationship between the crime 
and any delusions, the establishment of any insane or nervous 
inheritance, or the proof that the patient himself at one time or 
another has been of unsound mind or epileptic. Next after 
the consideration of the causation of the crime itself and its 
surroundings, it is important to obtain evidence as to acts imme- 
diately preceding and immediately following the deed, as well as 

to find out the details." 

« 

In many cases of traumatic-insanity murders, the previous 
insane predisposition is emphasized by a number of immediate 
relatives having been insane. 

Alcoholic complications are very numerous, and where one 
exists, a murder, especially a wife murder, may be the result of 

»On Insanity, p. 469. 



TRAUMATIC INSANITY. 175 

this, as alcoholic lunatics, influenced by their marital-infidelity 
delusions and hallucinations, commit peculiarly horrible crimes 
of this kind. A drunken katatoniac disemboweled his wife in 
Chicago, running into the street in his nightgown. He was 
sent to the penitentiary, after puzzling the doctors with the 
alternations of that disease. (Periodically the daily papers 
recount the acts of an ordinary katatoniac as a "wonderful case 
baffling all physicians "). 

Spitzka (p. 254) mentions Lennon, a New York alcoholic, 
who cut his wife up in regular checker-board pattern. 

That both alcoholic and traumatic insanity are murderous 
might raise the quibble in court as to which the crime was attrib- 
utable. As the head injury impels to the alcoholic lunacy it 
should not matter, but there is a psychological interest in the 
disentanglement. The delusion of the wife's unfaithfulness 
might shift the homicide upon the liquor lunacy. 

1. Alcoholism may in the ancestry predispose through trans- 
mitted nervous or mental instability, so that traumatism will 
more likely induce insanity in a descendant. 

2. It renders the individual liable to accidents, despite the 
old saying that drunkards escape injury. 

3. Previous alcoholic habit complicates and aggravates trau- 
matic cases as it does pneumonia, and may be the determining 
factor of insanity, where the abstemious, with the same injury, 
would survive and may remain sane. It retards recovery ; and 
alcohol, after a head wound or sun-stroke, readily congests the 
brain, — a condition especially to be avoided. 

4. A proneness to alcoholic addiction is observed as re- 
markably frequent after a head injury, sim-stroke, or over- 
heating. 

5. Traumatic cases are quickly, readily, and badly affected 
by small amounts of liquor, which, previous to the injury, would 
have had little if any effect. " A little will always make them 
maniacal and often very dangerous and homicidal," says 
Clouston.* 

* Op. at,, pp. 298, 299, 
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6. Alcoholic insanity may be superimposed upon traumatic, 
and many degrees of these two psychoses combined are observable. 

7. The delusions peculiar to the alcoholic insane are some- 
times found in traumatic cases complicated with alcohol, even 
though the alcoholic insanity may not fully exist. This is an 
important observation. 

8. As a probable majority of head-injury cases are addicted 
to liquor, the relations of alcoholism to this insanity should be 
clearly understood as of medico-legal importance, for the law 
makes a distinction between acts done through insanity from 
liquor continuously used arid those occasioned by hquor " volun- 
tarily " taken. Fearing that advantage may be taken of the 
plea if drunkenness secured acquittal, the legal fiction remains, 
to be swept away by further advance in civilization, that every 
drunkard is responsible for his crime. Since this is in the statutes 
there should be careful discrimination of the effects of alcohol 
in criminal cases. It should be known that injury predisposes 
to alcoholism, and that one or the other psychosis may pre- 
dominate in the same individual. 

Frequently we have to combat the error of an effect or 
product of insanity being mistaken for the cause, and nowhere 
is so much injustice exhibited as in these instances. 

I knew an ofHcer of the regular army whose eye was shot out and 
fore-brain injured during the late war. He was jovialy dissipated, and 
occasionally irascible, especially when marching. He was thrice court- 
martialed for acts committed under liquor influence and threatened with 
cashiering. He had no sympathy from his brother officers, who were 
harsh in their condemnations. His previous brilliant record for bravery 
stood him in good stead, whereas the i:)athological condition should have 
been recognized in mitigation or excuse. A fireman is in an Hlinois 
asj'lum with a battered head received in the course of duty. He was 
previously temperate, and as he drank heavily afterward this was blamed 
as the cause of the insanity, and his wife is refused the customary 
pension. 

If we adopt the Earl of Shaftesbury's dictum (he was in a 
position to make such an affirmation, being the head of the 
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English Lunacy Commission for fifty years) that 50 per cent, of 
all insanity is due to alcohol, I think that careful tabulation will 
show much of this alcoholism to be induced or precipitated by 
cranial injury, which latter becomes the real and the former the 
apparent cause. 

Delusions, iJhisions, and hallucinations are those of being 
persecuted, and are often hypochondriacal, as in paranoia ; those 
of grandeur, as in paretic dementia; those of poisoning and 
marital infidelity, as in alcoholic insanity. 

The divisions of traumatic insanity, I would suggest, are as 
follow : — 

Traumatic dementia, which usually runs a rapid course to 
death, and follows upon severe injuries. 

Traumatic Paretic Dementia. — This is not the ordinary 
paresis, but a mixed form, blending the peculiarities of the trau- 
matic with those of a shifting, ill-defined paresis, and often 
linked to a prominent enough paranoia, but the latter is modified 
by the paresis which governs the prognosis. JNIickle * says : 
■" In the cases which ha-^e come under my obser^•ation where 
cranial injury has conduced to general paralysis, it has, in the 
majority, served to play the part of a predisposing rather than 
an exciting cause." Closer study of these with other traumatic 
patients would enable him to see the injury alone sufficient in 
the majority, for it is too frequent to be otherwise. Sankey f 
tells of a patient injured by a fall, who was a week insensible, 
Tecovered, and two years later paretic dementia set in. In Bur- 
man's statistics J 103 paretic dements were such through sun- 
stroke in 7, and head injury in 12 cases. In 1221 cases of 
paresis, stated 'by the English "Lunacy Blue Book" for 1878, 3.1 
per cent, was caused by sun-stroke, 4.6 per cent, by head injury.§ 
Mickle II discusses the influence of cranial injuries and heat as 
predisposing and exciting causes. CalmeU %\ speaks of similar 
results from exposure to the great furnace-heat. Brierre de 

* Jour, of Mental Science, Jan., 1883. § Mickle, Gen. Paral. of Insane, p. 102. 

t Lectures on Mental Disease, 2cl ed., p. 287. || Op. cit., pp. 98, 108. 

t Bucknill and Tuke, Psycli. Med., p. 329. If Mickle, loe. cit. 

12 
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Boismont* aifirms that paretic dementia may be preceded two or 
three years by great irritabihty or menace of suicide, or character 
change and memory failure. It would be useful to know whether 
such cases were not traumatic, but the author cited gives us no 
clue to this. Burman and Calmeilf unite in calling attention to 
the frequency of paretic dementia in the army and navy. The 
hypochondriacal, suicidal, and hoijiicidal paretics of Mickle, with 
delusions of persecution, it is noteworthy, were military, a class 
particularly subject to head hurts and heat exposure. Careful 
inspection of Mickle's cases shows a likelihood of a much larger 
undiscovered number of traumatic patients. While several of 
his soldiers were sun-struck and one was hit by a poker, the evi- 
dent traumatic symptoms detailed were not referred to as such. 
and these same symptoms existed in several other cases in which 
there was no mention as to whether there had or had not been 
head injury. The precedent eccentricity, suicidal attempts, irri- 
tability, passion, insomnia, and alcohol addiction point to a 
probability of traumatism in his Cases X, XII, XIII, XV, and 
XVI. Case XIII had early epileptic convulsions and XV 
epilepsy eight years before. 

While an idiopathic epilepsy may become paretic, and 
neither ailment be attributable to trauma, the epileptiform seiz- 
ures of paresis should be studied with regard to traumatism, 
especially if the fits occurred early in the disease, or heralded it, 
as aftbrding a possibility of traumatism. At least, as traumatism 
causes epilepsy and paretic dementia, it would be well to deter- 
mine to which of the three conditions the spasms were due, and 
whether in traumatic paretics the epileptiform phenomena, from 
petit to grand mal or their similitudes, did not occur more fre- 
quently or sooner than in other paretics. 

Parchappe, % Calmeil,§ and Burlureaux || assign epilepsy 
as a cause of paretic dementia. Let us next ascertain the cause 
of the epilepsy. 

* Annales d'Hygiene pub. et de Med. Legale, 1860. 

t Bucknill and Tuke, Psych. Med., p. 329. % Traitd de la Folle. 

§ Traits des Malad. Inflam. du Cerveau. || Folie Paralytique.- 
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I have observed loquacity, prodigality, and expansive ideation 
develop in a case six months after a head injury, without headaches, 
insomnia or intemperance, with decided petit nial about weekly. He fell 
thirty feet, causing stellate fracture of right occipito-parietal and post- 
occipital regions. He was maniacal immediately after the fall and semi- 
comatose two months. He was treated by Drs. A. J. Baxter, Otto 
Schmidt, J. C. Oswald, and myself during the year that has elapsed since 
the accident. Irritability does not oeciir often. . His abstemious life has 
aided him greatly. 

Traumatic paranoia may occur vfiih. or without the paretic 
symptoms simultaneously or successively thereto. I should 
judge from the accounts of the " American crowbar case " 
that paranoia was the prominent, if not the sole, manifestation 
in that instance. Left frontal hurts or heredity appear to 
determine the appearance of this logical perversion. 

There are cases wherein paranoia, epilepsy and paretic, 
dementia are- united, where one predominates or persists to the 
exclusion of the other form. 

Analysis of Mickle's cases yields the remarkable fact that 
Cases X, XII, XIII, group 3, paranoia with paresis, post- 
mortem proved the left cerebrum most diseased ; in Case XV, 
group 4, with epilepsy, the paresis predominated, and in the 
paretic and alcoholic Case XVI, group 4, the right cerebrum 
was most diseased in both. 

It must not be expected that these divisions into the paretic, 
paranoia, and dementia forms will be found to persist in the same 
individual, for often tJie peculiarities of one kind of insanity 
may shift to those of another, or all three, or two, of the forms 
may unite, and this constitutes a justification for the term Trau- 
matic Insanity. 

Traumatic insanity ivithout the paresis, po,ranoia, or demen- 
tia might exist and be evident in furious outbreaks, but I have 
not seen a case nor can I find any record of the absence of 
features allied to the psychoses mentioned. 

The treatment is to avoid sun or other extreme heat, liquor, 
costiveness, irregularity of habits, irritating influences, business 
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aggravations or close application to any pursuit, and to combat 
with ergot, bromides, antipyrine, phenacetine, and derivatives 
generally, the insomnia and other products of cerebral conges- 
tion. Massage from the shoulders downward and hot baths, to 
diiFuse the circulation, prove useful. Hydrotherapy is very 
helpful. 

I. Traumatic Dementia. — W., set. 40, depressed confused wound 
left upper frontal region from a falling brick, in two years became 
crocliety, irritable, intolerant to liquor, sleepless. Memory and business 
ability suffered impairment. Without warning one day broke up furni- 
ture and raved about his house. Mentally deteriorating. 

II. Reported in Chapter VI. 

III. Traumatic Dementia. — A railroad official named Murphy was 
brought to me three years ago, after being pounded upon the top of his 
head with a large rock. He soon after became stupid, could not describe 
his feelings or condition, had forgotten nearly all he knew, was sleepless 
and troublesome at home, but too demented to be furious. At an early 
stage of his insanity he had faint paretic ideas. He died, I was told, in 
an asylum last year. 

IV. Traumatic Dementia. — John Gr., American, machinist, lightning 
marks along forehead, neck, and left side. Was struck in 1880, suffered 
mainly pain in head and stomach, but was conscious and talked rationally 
till the third day, when left hemiplegia occurred and lasted a year. The 
paral^is included facial with ptosis. Tongue and vocal organs first to 
recover in 1881, when insanity became evident. Irritable, homicidal, 
suicidal, destructive, noisy, suspicious, erotic, jealous of wife. In 1883, 
a terminal dement. 

V. Traum,atic Paretic Dementia. — D. S., negro, teamster, set. 54, 
scar on right forehead; arrested for larceny, but found to be insane; well 
behaved between furibundal attacks, during which he had paretic delusions 
of great wealth and hallucinations of sight and hearing. Saw God in a 
chariot once, who commanded him to escape. It required six men to 
subdue him, as he had unusual strength. Died of pneumonia a year 
after insanity began. Medulla small. Isthmus cerebri, left Rolandlc, 
frontal, parietal, and temporal. regions, arterial engorgement, extreme in 
occipital portion. Capillary extravasations in course of superior longi- 
tudinal sinus, streaking the dura with the rusty color often found in 
alcoholic insanity. Veins of left side cerebrum fuller than right. 

VI. Reported in Chapter VI. 

VII. Petit Mai and Paranoia following Traumatism. — B., set. 25, 
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clerk, paranoiac father beat him over the head repeatedly when he was 
young, had attacks of petit mal, was temperate, but irritable (except to 
wife and mother), suspicious, had memory lapses and delusions of perse- 
cution for which a direction and basis was afforded by some abusive 
anonymous letters he claimed to have traced to two women in his office. 
He purchased a revolver and deliberately shot both of them in their 
heads, but they made fair recoveries. The extreme penalty would have 
been twenty-eight years, but he was sentenced to six years in the peni- 
tentiary after the State and defense attorneys conferred with the judge. 
Public feeling ran high, and as I testified to the insanity I received some 
newspaper criticism, such as this: — 

" The doctor testified that petit mal was more dangerous to the 
intellect than the convulsions of epilepsy. Petit means little : how can 
the less include the greater danger ? 

"Why do not these experts prevent crime by timely warning 
instead of waiting till it is done ? " 

That is precisely what every expert does when he can, and what I 
have repeatedly done when the opportunity presented, but people seldom 
seek medical advice in such cases until crime is committed by their insane 
friends. 

VIII. Reported in Chapter VI. 

IX. Traumatic Paranoia. — C, aet. 30, butcher, energetic, habits 
regular; was struck by locomotive, small scalp wound on head healed 
completely ; unconscious, delirious, and vomited several days. Within 
six months his memory became impaired, lost his business ability. 
Sleepless and restless at night, headaches j)ersisted ; suffered from dizzi- 
ness, dimness of eyesight, photophobia, tinnitus aurium, and defective 
hearing. Extremely irritable and suspicious, feeble, stupid, sullen, with 
lapses of memory, forgetful of faces and places ; the least liquor " goes to 
his head" and makes him worse. His bed-fellow stated that he several 
times rose in the night with hallucinations of burglars breaking in. 
Twice he fired through the door at imaginary persons he claimed to have 
heard. He married a girl whose language he did not understand and 
who could not understand his, while unable to provide for a wife. 
Beyond'a few frontal rugae, there was nothing in his appearance to indi- 
cate insanity. Dr. Edmund Andrews was called by the judge and I by 
the patient in a civil action against the railroad company. Dr. Andrews 
agreed with my statement of the case and C. was awarded $5000 
damages. 

X. Epilepsy and Dementia from Traumatism. Recovered. — K., 
aet. 26, Irish, when thirteen was struck upon'left side of head with a club. 
Epileptic convulsions every three to six weeks since ; irritable, stupid, 



182 SPINAL CONCUSSION. 

could not learn to read or write, progressing to dementia. An osteal 
node protruded an inch behind top of left ear. At mj^ request Dr. A. J. 
Baxter removed this exostosis bj' trephining and I kept the patient 
under treatment thereaher to avert the headaches which gave -warning 
of the attacks. Since this operation in 1885 he has tally recovered 
mentally and from the epilepsy. 

XI. Occipital Injury with Optic Hallucinations and. without In- 
sanity. — J. H., aet. 42, merchant, had fallen upon occiput when a boy of 
twelve and suffered frequent pain about the nuchal location, growing 
worse with age. He drank wine, but not excessively- No mental impair- 
ment evident aside from peculiar optic hallucinations, interesting from 
the cuneus gyrus in the occipital brain being the psychic optic centre. 
He had been treated for tremens, which he resented in passionate out- 
breaks. I induced him to go to the Alexian Hospital and lessened the 
vascular stasis in the back of his head by derivatives, andjie was soon 
attending to business after having lost several months' time. His room 
would be filled with apparitions of his friends and he repeatedly asked 
me how often I had called to see him during the day when it was my 
first visit in the morning. He was annoyed by being unable to dis- 
tinguish the hallucinations from the real personages. As he had no 
auditory hallucinations 1 taught him to compel all whom he saw in liis 
room to speak and he was pleased with the result, for the apparitions 
would not answer him, and his reason aided this discrimination. 

XII. Traumatic Predisposition to hut without Insanity. — A. W., 
set. 45, builder, was sun-struck during late war, and often irritable and 
sleepless with headaches, but n'ot insane. In 1881 was very much reduced 
by neglected remittent fever, and I gave him ten grains of quinine, which 
developed a maniacal attack : a second dose brought on a similar fury, 
but by combining with hj-drobromic acid I was enabled to increase the 
quinine even more. Kiernan * first called attention to insanity induced 
\iy quinine. This instance miglit explain it as occurring in persons with 
some abnormality of cerebral circulation to whom congestion would be 
dangerous. 

XIII. Paranoia with Traumatic Insanity and Alcoholism. — Peter 
Deegan, set. 60, farmer, had lived ip Ozaukee County, Wisconsin, about 
thirty years, an Irishman, surrounded by Luxemburgers, with whom he 
was incessantly at war. He had been beaten over the head with a club 
and had fallen out of wagons upon his head during drunken bouts, and, 
to use his own words, " swam in whisky." He turned his family out of 
doors and was cruel to his children in-many ways. There was evidence 
that his sister and himself were primary paranoiacs. She was hemi- 

* Alienist and Neurologist, 1883. 
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paretic and passing into dementia. Both of them saw and tallied to the 
fairies or " good people," left food out of doors for them, and had delu- 
sions concerning the dead not compatible with their professed religion. 
Deegan, in a dispute over a trivial matter (a wagon-load of straw) 
brought two guns from the house, one of which lie discharged into the 
thigh of a neighbor, from the eflfects of which he died. On a change of 
venue he was tried at Shebo3^gan, Wis. The evidence was overwhelming 
as to the traumatic and alcoholic nature of his insanity, but tliere was 
great popular prejudice against him, and he received a twenty j' ears' 
sentence. 

A medical politician swore that there was no such thing as alcoholic 
insanity, it was only drunkenness ; that there were no American authori- 
ties on insanitj' ; that the Germans had never added to our knowledge 
of the subject ; tliat he would not use deceit in examining a prisoner 
suspected of simuhition, lie would inform him that he was a physician 
and tell him what he expected to elicit bj- tests; that it was unfair to 
spy upon a prisoner to this end. He defined insanity as a "disease of the 
brain affecting the mind, causing the person to act, think, and feel differ- 
ently from usual," and acknowledged, when asked, that insanity was not 
alwaj-s a disease of the brain, but claimed, in answer to another question, 
that he would not "think, act, and feel differently from usual" if he were 
set down unexpectedly in the middle of China, or were he to sit down 
upon an upright pin-point. 

The trial lasted more than a week, one day of which. I spent upon the 
stand detailing the essentials of traumatic and alcoholic insanity. I am 
indebted to the medical fraternity of Sheboygan County for a kind recep- 
tion. Nor is it for this that I affirm the high-grade intelligence and 
education of these "country' doctors." They are better equipped in this 
regard than the average citj' medical man. 

XIV. Traumatic Paranoia with Alcoholism. — Mathias Busch, set. 
32, German, brewery-beer vender. Grandmother threw herself in a well 
while insane, father "eccentric," a paternal uncle John insane and con- 
fined in a cell in his own house. A son, Henry, of this uncle is in the 
Jacksonville Asylum, insane; another paternal uncle, FritZj was insane, 
who had two daughters, one of whom died in epileptic convulsions and 
the other gave birth to two idiots. 

Busch had been struck on the left forehead when a boy ; the scar is 
still visible; had also a punctured wound in left temple at outer angle of 
ej'e from a jjitchfork thrust. He had twice been sun-struck in addition. 
He had been industrious and kind to his family up to the date of his first 
sun-stroke, six j-ears ago, when stupid and depressed attacks followed 
■with occasional irritability, and drink affected him more than formerly. 
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His occupation led him to drink considerably. He suspected his wife 
of being unfaithful at times. These troubles with headaches and sleep- 
lessness increased after the second attack, but he transacted liis busi- 
ness as usual with occasional moroseness and accusations against 
his wife. Tliree years ago he attempted to commit suicide with a, 
pistol. 

A week before the murder of his wife his insanity was noticed by Mr. 
McAvoy, president, and Mr. Ortseifen, manager, of the brewery. Busch 
wildly' told them that he was being persecuted by the brewer's union (of 
wliicli he was not a member, but thought he was). He told others that 
his wife had tried him twelve times in the brewery and at other times in 
the lodge (an insurance organization, the benefits accruing onlj' to his 
wife upon his death). These statements of trials were proven to be ab- 
surdly unfounded. He bungled the beer books of his customers, refused 
to talk to any one, as he had some hypochondriacal delusions concerning 
his throat, but occasionally- forgot this and spoke. Customers complained 
to the brewery and an agent accompained him on his rounds, after which 
he was suspended ; but he refused to work anywa^', as he said, " Every 
one is against me." 

February 2, 1888, he talked of committing suicide, and accused his 
wife of " being in a corner with men before his e3'es," and said that her 
hair was mussed and clothes disarranged ; all of which was an hallucina- 
tion. His wife appealed to friends about this time, saying, " Mat is going 
crazjf, he acts foolish, and does not sleep at all." His manner became 
more insane until the afternoon of February 6th, when he came into the 
house, helped his wife to prepare dinner, kissed her and the baby, and 
arose from his chair, went to his wife, laid her head on his shoulder, as 
though to caress her, and drew a butcher-knife across her throat, sever- 
ing the carotid. Mrs. Schenlc, an aunt of the wife, cried out to Busch, 
"Look out, the knife is sharp!" He answered, as though surprised at 
her interference, " Let me!" Mrs. S. cut her fingers in trying to inter- 
pose her hand. When arrested he was bending over the corpse, looking 
into the gash, in which he had his fingers. Some said he had thrust a 
handkerchief into the wound, and that he grinned when asked why he did 
the horrible deed. 

He did not sleep well in jail, talked and acted " queerly." Had an 
illusion of his cell-mate being " Katy," his wife, and addressed him as 
such, trying to kiss him. Twice he attempted suicide in prison, once with 
his suspenders, and the second and nearly successful time with his bed- 
sheet, torn and knotted for the occasion. Artificial respiration and an 
hour's hard work restored him. He liad tinnitus aurium and hallucina- 
tions of sight and hearing. He told me that some said his wife was dead, 
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but that, as he heard her talking and singing to him, he was puzzled and 
did not know what to believe. Evidently, at times, he would accept the 
statements of others, for he wrote to a friend to bury him next to his 
wife. At one time in jail he complained of a bone in his throat, and 
because there was none there the newspapers brandished this as evidence 
of his pretending to be insane. He talked rationally when spoken to and 
made no attempt to feign. Incarceration improved him, through cutting 
off his drink and regulating his habits. He was watchful of the court 
proceedings, and at times stolidity gave way to evident interest, just as 
any other traumatic or paranoiac might. He did not seem to be able to 
recall the events of his crime. His pupils were dilated, but responded to 
the usual tests as normal. Hearing was not impaired. Heart-sounds 
feeble and its action was sluggish. 

The fact that he was capable of being controlled to some extent in 
jail by threats was urged as evidence of pretense on his part, when every 
asylum attendant, with or without warrant, uses this method effectually 
with troublesome patients, and some political asylum superintendents 
bluff their cases by swaggering through the corridors with jack-boots, 
long hair, and pistols. 

Busch was said not to be insane, because he had not the appearance 
of an insane person (the lay idea of the genuine article, derived from 
novels, being one with bristling hair, protruding eyes, and startling 
behavior). Apropos of this, a grand juryman doubted the insanity of a 
quiet, sensible-spoken woman in the county asylum, but remodeled his 
opinion when she returned to him with tinsel crown and other gew-gaws, 
introducing herself as the queen of song and tragedy. A negress was 
being sympathized with by another visitor as unjustly incarcerated, owing 
to her modest and rational behavior, when she launched a murderous 
kick which nearly- ruptured his perineum. 

An " expert " for the State swore that Busch was feigning traumatic 
insanity, but could not describe riow that was when the prisoner appeared 
to be rational. He was further unable to enumerate any of the different 
forms of insanity, and when asked the difference between monomania and 
mania, said that the first was " off on one subject, while the other was off 
on several;" that the maniac's memory was always impaired. He had 
never heard of katatonia or hebephrenia, and claimed that the murder was 
the product of an ordinary beer drunk. This alienist defined an insane 
delusion as a faulty idea having no foundation in fact, and a hallucina- 
tion was one that had such foundation. Walker and Furthman, former 
assistant State attorneys, defended the case, and the former asked, " If 
a child believes the moon to be made of green cheese, is not that belief a 
faulty idea not founded on fact, and is the child therefore insane?" 
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The trial lasted two weeks, and was ably conducted bj' the attornej^s, 
extraordinary diligence being used to procure testimony of Busch's ante- 
cedents and behavior before the murder. Less energetic and astute 
charge of the case would have left the insanitj' badlj^ sustained. 

The jury found Busch guilty, but sentenced him to tlie penitentiary 
for life, — a most illogical verdict ; for were he sane, under the law wording 
lie should hang ; and if insane, the asylum, and not the penitentiary, is 
the proper place for him. He should not have been liberated under any 
circumstances, if sent to an as3ium. It w-as doubtless the expectation 
that he might escape from an institution for insane that inspired the 
verdict. 

Soon after this he was taken to the penitentiary, and was sent by 
the prison ofHcials to the Kankakee Asylum for the insane, where he has 
remained ever since. 

In some States there is provision made for insane criminals 
in special asylums. Juries usurp the functions of legislatures 
and perjure themselves when they endeavor to compromise be- 
tween public clamor and their disinclination to condemn the 
insane to death. The abolition of the death penalty and pro- 
vision for insane criminals will solve the question, as, except 
among savages, the intent of the law is not vengeance, but the 
protection of society. 
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CHAPTEE VIII. 

THE SPINAL COLUMN. 

The vertebral column is made up of bone-segments sepa- 
rated by cushions of cartilage, and the entire " backbone," as it 
is popularly called, is perforated by a canal in which is sus- 
pended the spinal cord and its membranes, extending from the 
brain to the " small of the back " (see Fig. 3). Holden's* de- 
scription of the bones is the best and easiest understood of all 
works on the subject in the English language. 

Three slight curves are described by the spinal column ; 
forward in the neck and loins, and backward from the chest. 
Deviations from these, in various directions and degrees, consti- 
tute pathological curvatures. Muscles are attached to the pro- 
jecting and other parts of the vertebrae, as the bone-segments 
are called, and bundles of nerves pass through apertures in the 
column to and from the spinal cord and body in general. No 
adequate description of these nerves could be made here with- 
out using space and time unnecessarily. The general reader, 
not versed in medical matters, is referred to anatomical or physio- 
logical booksf for full information, but there are important facts 
in connection with our subject to which special attention must 
be called, many of which cannot be found in the older works, 
as the past ten or fifteen years have developed great advances 
in our knowledge of the nervous system. 

The spinal canal is lined with a sheathing of periosteum, 
and between this and the cord there is connective or areolar 
tissue, fiUed with fat-cells and blood-vessels, surrounding the 
cord and its membranes. The outermost membrane is the dura 
mater, a dense, tough skin, loosely attached to the bony canal 

* Luther Holden, F.K.C.S., Human Osteology, London, 18-57. At one time this excellent 
work was allowed to go out of print, but recent editions hare been published and are in good 
demand. 

t Henle's Nervenlehre ; Quain's, Gray's, Allen's, Leidy's, or other Anatomies ; Dalton's, Car- 
penter's, or Foster's Physiologies. 
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sides by the connective tissue, and enveloping the arachnoid 
membrane sac, which contains the cerebro-spinal fluid. This 
sac is very delicate and filmy. Closely attached to the surface 
of the cord is the pia mater, a membrane made up of fine blood- 
vessels and interlacing fibrils. 

The pia mater covered cord floats in the subarachnoid 
space with its fluid, and is held to the arachnpid behind by the 
septum posticmn, a thin membranous partition, between the 
layers of which run the larger blood-vessels of the cord. The 
liaamentum denticulatum is a narrow fibrous band, resembling 
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Fig. 5.— Section THEOueH the Spinal Coed and its Membkanes in the 
Upper DoKSAi. Begion. (AftekKey and Retzius.) Magnified. 

A, dura mater; B, arachnokl ; C, septum posticum; D, E, F, subaractinoid 
trabeculae, those at F, F supporting Dundles or a posterior nerve-root ; G, liga- 
mentum denticulatum; H, sections of bundles of an anterior nerve-root; K,Tli, 
subaraclmoid space. 

saw-teeth, the points of which pass to the dura mater and thus 
support the cord on each side and assist in holding it in the 
middle of the cavity. There are about twenty-one of these 
"saw-teeth" hgamentous points. The spinal nerve-roots pass 
between the cord and bones, and are covered by a continuation 
of the spinal dura and arachnoid membranes ; these nerve-roots 
also hold the cord, more or less rigidly, within the spinal canal. 
(Relationship of the cord and membranes is sketched in Fig. 5.) 
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In the centre of the spinal cord is an H-shaped prolonga- 
tion of gray matter, surrounded by nerve-fibres which pass up 
and down, to and from the brain. For convenience the cord. 
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Fie. 6.— A Spinal Segment. (Modified from Shaepby and Qtjain.) 

though continuous, may be considered as divisible into segments 
joined together, each segment representing a centre for particu- 
lar parts of the body and Hmbs, and, to quote from Bramwell, 
"the essence of the clinical examination of the spinal cord con- 
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Fig. 7.— Teansvekse Section of a Spinal Segment in the CERvicAii 
Region. (Bkamweli..) 

AMF, anterior median Assure ; PMF, posterior median Assure, or septum ; 
A"WC, anterior, or white, commissure ; PGC, posterior, or gray, commissure ; 
CO, central canal. 



sists in the systematic and separate examination of each spinal 
segment by observing the motor, sensory, reflex, vasomotor, and 
trophic conditions of its body area; and the comprehension of 
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Fig. 8.— a DiAGBAMMATic Repeesentation op the CONDircTiNG Tracts 
OF THE Spinal Cord. (Modified from Bramtvell.) 
T, fibres of Tiirck'g column (direct pyramidal bundle); C P., "crossed pyramidal fibres;" 
G, fibres of the column of Goll (postero-median column); D. O., fibres of tbe "direct cerebellar 
column," Note that the arrows show the direction of the impulses carried by each tract of 
fibres. Also that the motor fibres of the lateral column decussate at the lower part of the me- 
dulla. Each of the " anterior pyramids " of the medulla is composed of the motor fibres ^irect 
and decussating) above the lower limits of the medulla. 
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Fig. 9.— a Diagram Designed to Illitstrate the Coni^ections of the 
Motor and Sensory Conducting Tracts of the Cord with the 
Spinal Nerves. (Modified from Bramwell.) 
JIf, motor fibres of the' anterior root of a spinal nerve ; S, S', sensory fibres of the posterior 
root. Note that the course of S and S' are not tlie same. Some sensory fibres pass directly 
through the posterior horn of the spinal gray substance and others through Burdach's column 
to reach the gray substance. The direct cerebellar column is composed of fibres which start 
in Clark's column of cells. The fibres of the two pyramidal tracts become united to the motor 
cells in me anterior horns of the spinal gray substance. 
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the diseases of the spinal cord consists essentially in the correct 
understanding of the structure and functions of the individual 
parts of these spinal units ; of the manner in which they are 
related to each other ; of the pathological changes to which they 
are liable, and of the derangements in function which result 
therefrom." 

The cut on page 189 (Fig. 6) illustrates one of these seg- 
mental disks with its incoming sensory and outgoing motor 
nerves, the "fore-and-aft" anterior and posterior median fissures, 
and the pei-pendicular columns of nerve-strands, passing to and 
from the brain, surrounding the gray matter which contains the 
nerve-cells. 

A less diagrammatic picture of a cord section appears 
in Fig. 7. 

To give an idea of the fineness of structure of the brain, 
cord, and nervous system generally, a few microscopical measure- 
ments may be cited : — 



Capillaries,* 

Lympli-spaces.f 

Nerve-cells, 

Nuclei, 

Axis Cylinders, J 



Millimetres. Incli Fractions. 

.15 to .007 = .006 to .0003 

.01 to .003 = .0004 to .00013 

.04 to .0056 = .0016 to .0003 

.0131 to .0045 = .0005 to ,00017 

.01 to .001 = ,0004 to .00004 



Taking Schmidt's § measurements of the granules of some 
of the nerve-cells as an average for most of the nervous system 
structure, at seven hundred and fifty to the square millimetre, 
there would be forty millions in a cubic millimetre. It would, 
to a microscopist, be an absurdly gross reduction to estimate the 
nerve-cells and fibres, capillaries, and other important constitu- 
ents of the brain or spinal cord to number a thousand millions 
to the cubic inch; and when we consider that a most intimate 
relationship exists between these minute tissues, to the end that 
there may be functional integrity of the bodily workings over 

* Ch, Eobin, Journal de la Physiologie, Octolier, 1859. 
t J. HofEmau, Journal of Neurology and Psychiatry, August, 1883. 
t Schmidt, Journal of Nervous and Mental Disease, January, 1879. 
§ Ibid. 
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which, these organs preside, health becomes more wonderful than 
disease, and the folly of otherwise than tentatively designating 
any disorder as functional, in contradistinction to organic, be- 
comes apparent. Health depends upon the proper interaction 
of these and other microscopic and ultra-microscopic organs, 
such as blood-corpuscles and their contents, so that the misplace- 
ment, in time or space, of usual relations between these struc- 
tures makes an" organic " disease if apparent to the eye, or a 
"functional" disease if not. There can be no doubt but that 
all disease is organic, ultimately. The terms " functional " and 
" organic " have, however, a certain convenience, though they 
are sadly abused at times. There should, therefore, be due re- 
gard for these and other such facts as that a pin-point prick in 
the floor of the fourth ventricle of the brain and cord may cause 
diabetes mellitus and death. 

The sensations of touch, pain, and temperature are con- 
veyed to the cord and brain by the posterior sensory nerves, and 
when these nerves are destroyed, iir any part of their course, 
those- sensations are cut off. Impairment of those sensations in- 
dicates interference with their conducting tracts. The posterior 
columns of the cord convey touch sensations, but pain and tem- 
perature sensations reside in the gray matter of the cord, as touch 
may be interfered with when the posterior columns are affected, 
but not the other sensations, unless the gray matter is deranged. 
The columns of Goll and Burdach, if injured, cause anaesthesia 
at the level of or below the lesion. 

Abnormal sensations, such as anaesthesia, hypersesthesia, 
heat and cold sense aberrations, and parsesthesia, indicate inter- 
ference with the sensory-tract conduction. Pain in the spinal 
region may be caused by disease of the vertebrae or meninges. 

Girdle pains indicate interference with the spinal posterior 
gray or conducting tracts, and often indicate the level of a 
lesion. 

As sensory fibres cross to the opposite side of the cord, a 
lesion may be in that part of the gray matter or ascending 

13 
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columns opposite to the side of the body affected, or in the roots 
of the nerve of the same side. 

Destructive lesions of the sensory tracts of the cord have a 
tendency to ascend; those of the motor tracts similarly descend. 

Paralyses or atrophy indicate lesions upon the same side of 

the cord. 

Lesions in the anterior gray horns produce motor and 
trophic disturbances. 

Contractures are produced by injury to the crossed pyra- 
midal tracts in the lateral columns of the cord. 

Dilated pupils sometimes are due to irritation of the cervical 
gray matter and contracted pupils to degeneration in the same 
region. 

The skin reflexes are controlled by nerve integrity at their 
respective levels of cord centres, and decrease vs^ith lateral column 
degeneration. 

Alterations in the meninges induce sudden pains and jacti- 
tations. 

Inco-ordinations of movements may be caused by any tract 
or centre being involved to the extent of interfering vs^ith prompt 
sensory or muscular action. The posterior columns ol' the cord 
or the lateral tracts may originate, by disease, inco-ordinated 
motions. 

Priapism may be caused by an irritative lesion in the cer- 
vical or upper dorsal segments. Sexual impairment may follow 
upon injury to the reflex centre in the lumbar part of the cord. 

Satyriasis is sometimes a feature of locomotor ataxia, and 
may be due to irritation of the sensory nerve-filaments in the 
lumbar region of the cord. 

The reflex levels are : — 

Interscapular, in the loM^er cervical and upper dorsal cord ; 
epigastric, fourth to seventh dorsal ; abdominal, eighth to twelfth 
dorsal ; cremasteric, first and second lumbar ; gluteal, fourth and 
fifth lumbar ; patellar tendon, entire lumbar ; plantar, vesical, 
rectal, and sexual, in lumbar enlargement end of cord. 
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Moxon * quoted by Page (p. 228), and also by Bramwell 
(p. 243), describes the precariousness of the blood-supply to the 
spinal cord thus : — 

" Here I must take the liberty of drawing your attention to 
some very well known anatomical points by which the curious 
fact that only the legs suffer in the caisson disease is, I think, 
quite clearly explained. I need scarcely remind you that, whilst 
the spinal canal extends down into the sacrum, the spinal cord 
does not extend below the lower border of the first lumbar ver- 
tebra; but the spinal cord^gives off nerves all the way down on 
each side, and the spinal canal on its part is pierced on each 
side with a series of openings all the way down, even to the 
lowest part of it, at pretty even intervals, the openings serving 
to let out the nerves that arise from the cord. The conse- 
quence of this arrangement is, of course, that the distance be- 
tween the place of origin of the nerves of the cord and their 
place of exit from the canal is short, as to the upper nerves, but 
increases much as to the lower nerves, so that the nerves run 
nearly horizontally to the neck and upper limbs ; whereas to 
the loins and legs they run a long way down before reaching 
the dura mater, extending, indeed, for many inches, and form- 
ing a bunch of long, loose threads something like a horse's tail, 
and known as the cauda equina. Now, the spinal cord is sus- 
pended within the spinal canal in subarachnoid fluid, which en- 
tirely insulates it, and, meantime, surrounded by this liquid, and 
insulated by it, the spinal cord itself is out of reach of any 
blood-supply, except such as can come to it from the brain 
above, or else along the nerve-roots at the sides. And, in fact, 
the supply of this important part becomes, if I may so speak, 
one of Nature's difficulties. Let us see how the difficulty is 
met. The blood-supply to the spinal cord is carried out by 
slender vessels which come from the vertebral arteries within 
the cranium. There are three of these arteries, — one on the 
front and two on the back of the cord; they are very slender, and 

* Croonian Lectures, Royal College of Physicians, Lancet, vol. i, 1881, p. 530 et seq. 



196 SPINAL CONCUSSION. 

yet have to run along its whole length. No arteries so small as 
these run so great a length elsewhere in the body, and pressure 
falls rapidly in minute arteries as the length of pipe increases, 
so that it becomes necessary to re-inforce these slender vessels 
wherever possible, and advantage is taken of the nerve-roots to 
send up little re-inforcing arteries along these. In the part of 
the cord corresponding to the neck, upper extremities, and 
trunk, where the nerve-foots are short, the re-inforcing arteries 
are also short, and they reach and join and furnish blood to the 
spinal arteries, so that in this part of the cord every segment of 
it is supplied with blood from two directions, the anterior spinal 
artery bringing blood from above and the re-inforcing artery from 
below. But when you approach the tip of the cord the supply 
from below becomes exceedingly precarious, aiid even apt to fail 
entirely, because upon the long strands of the cauda equina the 
small arteries are too narrow and too long to re-inforce the cord 
with any certainty. But, at the same time, the supply from 
above has to be furnished with greater difficulty than in the 
upper regions of the cord, because the original anterior spinal 
artery is very far away, and the re-inforcing arteries, even in the 
lumbar region, have to run considerably longer courses than 
they had in the cervical region. 

" Thus the tip of the cord has its blood-supply only from 
above, and deficiently even there, whilst the upper parts of the 
cord have a better-sustained supply both from above and below, 
and this becomes especially the case upon the cauda equina 
itself, for here the arteries are exceedingly minute and uncertain 
in size on the several nerves. Hence we see that the tip of the 
spinal cord, corresponding to the lower limbs and sphincters, is 
much more weakly organized as to its circulation than are the 
upper parts of the cord I believe it is by im- 
pediment to the exceedingly and peculiarly difficult blood-supply 
of the caudal end of the spinal cord that all these various con- 
ditions lead to paralytic weakness of the lower limbs, and they are 
to be met by conditions improving the circulation, if possible." 
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The blood-supply to the cord is often easily influenced by 
external applications to the spine, and derivation may be ob- 
tained by lying upon the face. Sudden cold afiusions also pro- 
duce quick reactions. Furthermore, John Hilton's remarks* 
concerning the peculiar sensations of "pins and needles" are 
applicable to other and greater pathological states : — 

"What has happened," he asks, "when they occur, for 
example, when a man has fallen with his back upon the ground] 
It is possible that the spinal marrow, obeying the law of gravi- 
tation, may, as the body falls, precipitate itself in the same di- 
rection, fall back toward the arches of the vertebrae, and be 
itself concussed in that way. Or the little filaments of the sen- 
sitive and motor nerves, which are delicately attached to the 
spinal marrow, may, for a moment, be put in a state of extreme 
tension, because, as they pass through the intervertebml fora- 
mina, they are fixed there by the dura mater ; and, if the spinal 
marrow be dragged from them, the intermediate parts must neces- 
sarily be put upon the stretch, producing at the .same time the 
'pins and needles' sensation, and also explaining the symptoms 
felt on the following day. It is impossible that these symptoms 
could be the result of anything but some structural disturb- 
ance ; and they are, to my mind, the evidence of decided in- 
jury to the nerves or marrow, although what that injury may 
be is not ascertainable." 

These views of Hilton's are capable of extension to 
wrenches, etc., of the vertebree, not only disturbing the pre- 
carious circulation of the cord, but by strains inducing more 
or less permanent irritation of the nerve-roots and meninges, 
and, what seems to have been wholly lost sight of hy all writers^ 
lesions of the soft and poorly-protected spinal sympathetic com- 
municating fibrils. 

Relegating further consideration of the pathology, thus 
hinted at, to an appropriate, later chapter, the anatomical and 
physiological matters of this intimate connection of the cord with 

» Rest and Pain, p, 49, quoted by Page, p. 125. 
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the sympathetic nervous system can be well illustrated by 
quotations from Edward Long Fox's recent work.* He says : — 

" If it be allowable to hazard a conjecture, founded more 
upon pathological and clinical observation than upon anatomical 
proof, the gangliated cords that run the length of the trunk of 
the body are united with some of the cells of the anterior horns, 
and probably with the cells of second and third dimensions. 

" The twofold connection of the sympathetic ganglia with 
the spinal cord by means of the double set of fibres from each 
ganglion to the spinal nerve above it ; the fact that of these fibres 
one, medullated, seems to have its exit from the cord with the 
anterior root of the spinal nerve, the other, non-meduUated, to 
enter the spinal cord and to be distributed to its vessels ; the con- 
nection of each ganglion with the one below it by similar medul- 
lated and non-meduUated fibres, — all speak, on the one hand, of 
the close dependence of this great chain of ganglia with the 
cerebro-spinal centres, whilst, on the other, they point, under 
certain circumstances, to their independent action." 

I have long held the impression that the entire vasomotor 
sympathetic nervous system was intimately bound up with every 
cerebro-spinal act, and thus expressed myself f: — 

" Dilatation is a nutrient reflex. Upon muscular excitation 
there is reparative demand. If a muscle be stimulated to con- 
traction, it would seem proper that means of repairing the waste 
involved in the contraction should be provided. The osmotic 
power of the vessels is drawn upon with muscidar action, occa- 
sioning a secondarily induced rush of blood to the part being 
nourished. This being the established action of the entire nerve 
distribution in the parts under consideration, that mode of action 
would adjust both cerebro-spinal and vasomotor systems to its 
repetitions, and it must be borne in mind that vaso-dilator fibres 
run chiefly in the cerebro-spmal and vaso-constrictor in the sym- 
pathetic nerves ; but, even admitting the dictum of Dastre and 

• The Influence of the Sympathetic on Disease. London, 1885. 
t Comparative Physiology and Psychology, p. 15S. Chicago, 1884. 
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Morat that vaso-dilator fibres exist in the vago-sympathetic 
trunk, concomitant phenomena, such as dilatation following 
exercise of a part, could develop the molecular susceptibihties 
of a nerve constantly associated with definite workings of other 
nerves "as to render the dilatation constant whether the motor or 
the sympathetic branch was irritated. Associated serviceable 
habit, as Darwin has shown, develpps the most extraordinary 
capabilities throughout organic life, especially evident in the 
emotions. 

" Blood conditions in a centre can become associated with 
distant movements, calculated to alter the nutrition of the irri- 
tated point for the better, and, whether through paralysis of a 
strand or through stimulation, the adjustment of the nerve to its 
function may result in diametrically opposite modes of working. 
The apparently erratic conversion of constrictors into dilators, 
and vice versa, is best accounted for by Lepine's* experiments 
on the frog's sciatic, the conclusion from which is that the same 
fibre may act as dilator or constrictor, according to the condition 
of the peripheral mechanism. Fosterf suggests that the paths 
along which the impulses of afferent or central origin issue as 
efferent impulses are determined, in part, by the condition of the 
cord and character of the afferent impulses, or of the central 
disturbance. 

" The vasomotor phenomena attending every reflex, whether 
cerebro-spinal or sympathetic, are of more importance than could 
be judged from their little consideration by writers. The as- 
sumption of a vasomotor accompaniment to every act of the 
nervous system involves an explanation of much hitherto con- 
sidered inexphcable. No blood, no action; plus blood, plus 
action. Every vital act incurs expenditure, sensation as well as 
motion. The irritation of every cell causes waste and necessi- 
tates repair. If the reparative (vasomotor) power be annulled, 
the function ceases with death of the part. Regeneration of 
nerve-areas must be regarded as identical with that of any other 

* Comp. Rend. Soc. BioU, March 4, 1876. t Physiology, p. 284. 
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tissiie. The brain is nourished precisely as are other organs, 
reflex] y through irritation at the point needing restoration. 
Molecular change, depletion, expenditure is the irritant. The 
amoeba moves more rapidly when hungry than after being fed. 
The vasomotor is the reparative system, and its reflexes rtiust be 
considered with reference to that function, regardless of but 
little else. Such visceral pg,rts as use blood most rapidly are in 
the greatest condition of vasomotor irritation. Habit fixes the 
quantity of blood and regulates its afflux. The vasomotor con- 
nections with the cerebro-spinal system have the same signifi- 
cance as their connection with other organs. Splenetic, gastric, 
uterine, hepatic, muscular, etc., irritation, through want of 
blood, starts the refiux, and, no matter whether sensory or motor 
nerve needs restoration, the irritation of either will start vaso- 
motor action as readily as impulses to abdominal viscera. 

"The connection of sympathetic fibres with both sensory 
and motor cerebro-spinal nerves has no other value than that 
the vasomotor system recks of molecular motion without dis- 
crimination as to whether those motions produce sensations or 
muscular actions. In healthy conditions of the body mere 
friction induces the suffusion of the surface with blood. If a 
sensation pass over a spinal nerve, molecular motions- are set up 
in that nerve and stimulate vasomotor action ; if a motor nerve 
be engaged, both nerve and muscle thereby excite vasomotor 
afl[lux of blood to them. But due regard must be paid to the 
blood conveyance in the entire animal, for a disturbance at a 
distance may render stimulation of other parts inoperative. 
Hence, the variable nature of sympathetic workings may be 
represented by the active points A, B, C, D, E, having a tonus 
of 10 along their vasomotor filaments. A, being stimulated to 
contractile effect 20, B, C, D, E vessels at first are surcharged 
and dilated by the blood-pressure, but by diffusion the general 
tonus is distributed as 1 2 to all points. Let E demand repair 
through exhaustion, lowering the tonus of that point to zero, 
then the remaining tonus of all falls to 9.6. Now let C and E 
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require blood before the vessels at E have been restored to their 
usual calibre, A, B, D will be in tone, C dilated, and E wUl be 
extremely dilated. It is plain that a strand, ordinarily acting as 
a constrictor at A, could not thus act at this stage, but would 
appear to act as a dilator, through its stimulation having aided 
in raising the tone of C and E, the general distribution causing 
the tone at A to fall. 

" The vascular tonus being normal generally in the indiffer- 
ent regions, there will follow dilatation if other vascular regions 
are dUated, through the diffusion acting first to re-estabhsh 
tonicity, the dilatation being compensatory in the region appa- 
rently stimulated. The most important thing to remember is 
that the nutrient reflex occurs with every cerebro-spinal irritation, 
the vasomotor flash of supply to the points irritated." 

These and allied considerations, showing the interaction 
of the cerebro-spinal and sympathetic nervous systems, I detailed 
in the work mentioned, but, while they are fascinatingly simple 
to tyros in physics and chemistry, the general want of knowledge 
of those branches by many medical persons leads them to regard 
such matters as theoretical. A few feet of rubber pipe filled 
with water and marked at intervals with the letters A to D, as 
above, and pressed at one or more of those intervals, will suffi- 
ciently demonstrate the " common sense " of my "nutrient-reflex 
theory," which has been commended very thoroughly by savants. 
But, turning again to Fox, he describes the numerous sympa- 
thetic ganglia of the cranium and cervical region, which regulate 
the blood-supply of the brain and head generally, and, in 
speaking of the inferior cervical ganglion between the neck of 
the first rib and the transverse process of the last cervical ver- 
tebra, beneath the vertebral artery, he says: "It is connected 
with two and sometimes with three lowest cervical nerves, and 
may be considered a simple ganglion, like one of the thoracic 
chain. Its important branch is the lower cardiac nerve, which 
communicates with the middle cardiac and the recurrent laryn- 
geal, and terminates in the deep cardiac plexus. It also sends 
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branches round the subclavian artery, and a more important 
branch along the vertebral artery, and this branch communicates 
with the sixth, seventh, and eighth nerves, so bringing the phe- 
nomena of tinnitus and vertigo into relation icith lesions of very 
various parts of the system." (Italics mine.) 

" The connection of the sympathetic with the cranial nerves 
is as follows: — 

"With the first nerve, only indirectly through the nasal 
branch of the ophthalmic nerve (of the first division of the 
fifth), which nerve is joined by filaments from the cavernous 
plexus of the sympathetic. 

"With the second nerve, the optic, perhaps by a small 
branch from Meckel's ganglion, perhaps by a small filament 
from the ciliary nerve ; from the lenticular ganglion, penetrating 
the optic nerve with the arteria centralis retinae." (Again empha- 
sized by me, for its important bearing upon our subject in 
accounting for visual aberrations of a "functional" nature.) 

" With the third nerve, the motor oculi, by filaments from 
the cavernous plexus; with the fourth nerve, the pathetic, by 
filaments from the same in the outer wall of the cavernous 
sinus. 

"With the fifth nerve, the trifacial: — 

" 1. The Gasserian ganglion, by filaments from the carotid 
plexus. 

" 2. The ophthalmic nerve, by filaments from the cavernous 
plexus, the ganglionic branch of the nasal branch of the oph- 
thalmic nerve by cavernous plexus filaments. 

"3. Meckel's ganglion, by filaments from the carotid 
plexus, through the Vidian nerve. 

" 4. Ophthalmic ganglion, by filaments from the cavernous 
plexus. 

" 5. Otic ganglion, by filaments from the plexus round the 
middle meningeal artery. 

" 6. Submaxillary ganglion, by filaments from the plexus 
round the facial artery. 
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"With the sixth nerve, the abducens, in the cavernous 
sinus, by filaments from the carotid and cavernous plexuses. 

" With the seventh, the facial ; in the aquseductus Fallopii, 
by the external petrous connected vs'ith filaments accompanying 
the middle meningeal artery; and at its exit from the stylo- 
mastoid foramen, by filaments from the carotid plexus. 

" With the seventh, the auditory, it is doubtful if there 
is any direct connection ; but perhaps sympathetic fibres join it 
from the internal auditory branch of the vertebral artery. 

" With the eighth, the glosso-pharyngeal. The petrous 
'ganglion of this branch is joined by one from the superior cer- 
vical ganglion ; the carotid branches of the tympanic branch are 
joined by filaments from the carotid plexus. 

" With the eighth, the pneuraogastric. The root ganglion, 
by a branch from the superior cervical ganglion ; that of the 
trunk, by a branch from the superior cervical ganglion; the 
pharyngeal branch, by filaments of the pharyngeal plexus. 

" The external laryngeal branch, by a communication with 
the superior cardiac nerve ; the recurrent, by cardiac branches ; 
the anterior and posterior pulmonary branches, by filaments from 
the third and fourth thoracic ganglia ; the gastric branches, by 
fibres from the solar plexus. 

" With the eighth, the spinal accessory, at the ganglion of 
the pneumogastric root. 

" With the ninth nerA^e, the hypoglossal, opposite the atlas, 
by branches derived from the superior cervical ganglion. 

" All three cervical ganglia in some sense rule the heart ; 
all in various degrees supply vasomotor pov»fer to the vessels of 
the spinal cord ; the superior cervical ganglion, by its connection 
■with the lenticular, has much to do with the movements of the 
iris." Detailing further the extensive blood-vessel regulation of 
the brain, he mentions that "after ablation of the superior cer- 
vical ganghon, vasomotor influence may gradually be supplied 
by nerves from the cervical plexus, by fibres from the pons, 
medulla, and upper part of the cord." (Accounting for partial 
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restoration of function after injury, as in the policeman mentioned 
in my Chapter VII, who was injured in the cervical sympathetic, 
but in after years the flushing of one side ceased. These partial 
functional restorations may also account for the incomplete re- 
coveries from traumatic neuroses.) 

Observe, that no sympathetic fibres are found in the brain 
or cord substance, nor in the lungs, and this has puzzled his- 
tologists ; but upon the nutrient reflex theory it sufiices that the 
propinquity of blood-vessels to uninsulated nerve-substance 
would, through the direct molecular action of the nerve-cell or 
neuroglia, provoke nutrition from the vessels lying nearest, with- 
out the necessity of regulating nerve-strands, and the constant, 
regular supply of blood in the lungs sufficiently nourishes the 
ultimate structures ; so that in both gray matter and lungs sym- 
pathetic fibres are not needed, but the larger vessels passing to 
those structures are supplied with vasomotor regulating appa- 
ratus for obvious general equilibrating purposes. 

" In the thorax, on each side of the spinal column, lying 
over the heads of the ribs, and covered by the pleura, is placed 
a ganglion corresponding to each dorsal vertebra, connected with 
the spinal nerve of the same region by two branches, one a' 
branch of the nerve itself, the other composed of sympathetic 
filaments. The disturbances that occur in the circulation of the 
spinal column on the destruction of this sympathetic branch 
render it more than probable that it has its origin in the gan- 
glion, although the oculo-pupillary phenomena, and the vaso- 
motor, that arise on sections of various regions of the upper cord, 
prove that each segment of the cord may contain a sympathetic 
centre. The first thoracic ganglion is small, and is sometimes 
united with the inferior cervical ganglion. Each ganglion i« 
connected by one or more branches with the ganglion above and 
below it ; the second and third send branches to the thoracic 
aorta, the vertebrae, the oesophagus ; the fourth ganglion sends 
important branches to the posterior pulmonary plexus. The 
lower thoracic ganglia are the centres of origin for the splanchnic 
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nerves. Of these, the great splanchnic, the most important sym- 
pathetic root in the body, is generally formed by roots from the 
fifth, sixth, seventh, eighth, and ninth thoracic ganglia. Its 
origin varies in different individuals." 

It terminates in the semilunar ganglion, and spinal nerves 
preponderate in its composition. 

The smaller splanchnic goe's to the cceliac plexus, and the 
smallest ends in the renal plexus. 

"In the lumbar region the ganglia are nearer to each other. 
They lie along the inner edge of the psoas muscle. Most usu- 
ally there are four, but the number may be three or five. They 
send branches to form the lumbo-aortic plexus over the lower 
part of the aorta, and thence supply branches to the superior 
mesenteric plexus, which has but few ganglia, and to the sper- 
matic or ovarian plexus, a prolongation at once of the renal, 
solar, and lumbo-aortic plexuses." 

The complex pelvic ramifications of the sacral part of the 
ganglia ted cord are then described, and " the abdominal plexuses 
seem aU to find their centre of origin in the solar plexus. Con- 
nected as it is with almost every organ of the body, with a vast 
influence on the circulation, with direct power over all the secre- 
tions of the abdominal and pelvic viscera, with a reflex reaction 
on the heart that under certain conditions may lead to fatal syn- 
cope, it is scarcely to be wondered at that some physiologists 
have considered it the very centre of life itself" 

Pfliiger thinks that each hepatic cell has a sympathetic 
fibril ending in it. 

"The prostatic plexus is between the prostate and levator 
ani; a branch passes to the vesiculse seminales. It is then con- 
tinued forward to form the cavernous nerves of the penis. 

" The pelvic plexus also sends nerves to some of the branches 
of the internal iliac artery that do not go to viscera. These 
branches are the obturator, the ileo-lumbar, part of the sciatic, 
the lateral sacral, and the gluteus." 

Further discussion of the sympathetic system, in health 
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and disease, is deferred until we come to symptomatology and 
pathology. Enough has been stated to show that this visceral 
and vascular nervous system is a constituent part of the spinal 
column most exposed to injury, and that lesions therein have 
never been mentioned as likely to occur in concussion accidents. 
The absence of fibres of E-emak from the spinal cord and 
the known pathological connection of Clark's vesicular column 
with nutrition are at once explained by recognizing the medul- 
lated anterior spinal nerve-root branch to the spinal sympathetic 
ganghon as a true motor cerebro-spinal nerve communicating 
with the vasomotor system from the "trophic cells" in the an- 
terior gray horn of the cord. The sympathetic fibrils run to the 
sensory posterior nerve, but the spinal motor nerve runs to the 
sympathetic ganglion. 



CHAPTER IX. 

SYMPTOMS OF ERICHSEN's DISEASE (SPINAL CONCUSSION). 

To John Eric Erichsen, of London, belongs the credit of 
being the first to describe a group of symptoms, mainly nervous, 
that frequently occurred after a concussion of the spine, even 
though no demonstrable lesion was inferable ante-mortem, or 
discoverable post-mortem. The progress of a quarter of a 
century in medicine has justified Erichsen, and, though neurol- 
ogists have eliminated minor errors and built upon his dis- 
coveries, the major part of the symptom-group stands to-day as 
he first announced it. There will be mere justice in attaching 
the name of Erichsen to the disorders he disentangled from so 
many others, and we shall have, by so doing, the very great 
advantage of being able, henceforth, to separate the cause and 
the effect, the manner of the accident and the disablements pro- 
duced. Thus, without fear of being misunderstood, we may say 
that many kinds of direct and indirect concussions of the spine 
may be induced ; that such spinal concussions may he accompa- 
nied hy, result in, or consist of, vertebral or other fractures and 
dislocations, inflammations, degenerations, crushings, compres- 
sions, extravasations, paralyses, insanities, etc., with or without 
Erichsen's disease, which is the particular kind of spinal con- 
cussion, the especial traumatic neurosis under discussion. 

Another jiistification for the designation, Erichsen's disease, 
I predict will more fully appear when the pathology of the 
sympathetic nervous system, particularly the spinal, shall be 
better understood. Knapp's Case V, of many related symptoms 
occurring after an abdominal wound, may be instanced, and 
there is added significance in Seguin's remarks*: — 

" The reader who carefully peruses Knapp's able summaries 

* Annual of the Universal Medical Sciences, vol. iil. Philadelphia, 1889. 

(207) 
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of the symptom-groups usually presented by concussion cases 
(pp. 28-34), if he has had much experience in neurological 
practice, will recognize an astonishing similarity, if not identity, 
with a large group of non-traumatic cases which annoy the. 
physician so much by their vagueness, their subjectivity, and by 
the condition so much insisted on by the writers cited, viz., thteir 
incurability. We acknowledge that we do not fully understand 
the pathology of these cases, which we classify as hypochondri- 
acal, hysterical, or even delusional, and which we sometimes see 
twenty years after the beginning of symptoms sometimes much 
worse, but usually not so in reality. It seems to me that this 
striking resemblance, in all but etiology, between concussion or 
traumatic general neuroses and psychoses, and those just referred 
to, is worthy of more consideration than it has received." 

Erichsen's spinal-concussion disease may be caused by falls, 
blows, jars, direct or indirect, such as are especially met with 
in railway collisions and derailments. Fright or wounds may 
cause a few similar symptoms, but by no means all of the phe- 
nomena that enable us to separate Erichsen's disease from other 
traumatic, psychical, or non-traumatic ailments. Cases 50 to 53 
in Erichsen's work, with the similar periphera,! injury cases of 
Oppenheim, and, indeed, those in the experience of any surgeon, 
satisfactorily set apart Erichsen's disease from other traumatic 
neuroses in which epilepsy, localized pain, and paralyses are the 
prominent features. Therefore Erichsen's disease is a group of 
mainly subjective symptoms, of a nervous and mental nature, 
sufficiently characteristic to enable it to be recognized as a travr 
matic neurosis, distinct from other traumatic neuroses, with 
which it may or may not he associated. The most common cause 
of Erichsen's disease is a concussion of the spinal column, 
including its contents and nearest appendages. 

Every surgeon and neurologist, with any experience in 
spinal-concussion cases, will agree with Erichsen in this state- 
ment : — 

" One of the most remarkable phenomena attendant upon 
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this class of cases is, that at the time of the occurrence of the 
injury the sufferer is usually quite unconscious that any serious 
accident has happened to him. He feels that he has been 
violently jolted and shaken, he is perhaps somewhat giddy and 
confused, but he finds no bones broken, merely some superficial 
bruises or cuts on the head or legs, perhaps even no evidence 
whatever of external injury. He congratulates himself upon his 
escape from the imminent peril to which he has been exposed. 
He becomes unusually calm and self-possessed, assists his less 
fortunate fellow-sufferers, occupies himself perhaps actively in 
this way for several hours, and then proceeds on his journey." 

There is much truth in the claim that fractures of bones 
and other such grosser injuries tend to break the force of the 
spinal concussion. I knew a painter who, in falling from a 
scaffolding three stories high, sustained a compound fracture of 
every bone in his arms and legs, and subsequently, with the 
exception of a tibial comminution, which necessitated resection 
and artificial bracing, appeared to be as well as before the acci- 
dent. Erichsen's watchmaker's statement is often quoted in 
this connection : " That if the glass is broken the works Avere 
rarely damaged; if the glass escape unbroken the jar of the fall 
will usually be found to have stopped the movement." There 
is a mechanical explanation of this in the vibrations which 
would have been transmitted to the spine having been broken 
up and arrested at the points of limb fracture, but this is not 
invariably the case, for Oppenheim and others note exceptions. 

The patient is not apt to be very definite in his statements 
of illness until the symptoms fairly develop. 

Symptoms are slow in their development, and often are not 
well recognized until weeks or months after the accident ; mean- 
time, there is disability, to a greater or less degree, evident to 
the patient, if to no one else, though some days he may feel 
better than others. Some of the victims try to shake off their 
indisposition, and 

Endeavor to return to work, — a fact which should be 

u 



210 SPINAL, CONCUSSIOK. 

allowed to their credit where simulation is suspected. I knew 
of a genuine case of Erichsen's disease in which the sufferer 
attempted a game of football, in the hope of being able to 
thereby dispel some of his despondency ; great aggravation of 
his trouble followed, and the lawyers of the other side did not 
fail to urge the event as evidence of his good health. Open, 
manly behavior is so often capable of misinterpretation that man- ' 
kind in general is strongly tempted to hypocrisy. 

When one has a family depending on his exertions he may 
feel that he has the strongest incentive to suppress bodily and 
mental anguish, particularly Avhen a position is in danger of 
being forfeited by absence from work. The break-down comes, 
however, Avith an increase in many of the symptoms, the most 
prominent and invariable one of which is 

Pain in the hade, especially upon moving. This may be 
diffused up and down the spine, but felt more particularly in one 
part than another in attempting position-changes. Sometimes 
it is described as a dull, sickening ache, with or without throb- 
bings and hot and cold feelings ; often tlie occiput is complained 
of as being painful, especially in the mornings. The most pain- 
ful part need not necessarily be the one that Avas struck, and it 
is not reasonable to suppose that the exact location of injured 
parts may be made, either through appeals to the patient's recol- 
lection as to where he Avas struck or inferences that the most 
painful part Avas the site of injury origination. 

Tenderness of the spine upon pressure is most frequently 
found over the interscapular and lumbar regions. The entire 
spine may be very " touchy," or here and there may be particu- 
larly irritable spinous processes. Leaning back against the chair, 
lying doAvn face upward, the pressure of heavy clothing, produce 
discomfort in varying degrees ; in some cas'es this leads to fre- 
quent position-changes in bed and general restlessness. 

Sleeplessness is one of the earliest and most persistent symp- 
toms, and is doubtless mainly due to the incessant suffering. 
Nightmares Avhen lying on the back, sensations of falling, hor- 
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rible dreams, terrified feelings, disturbed sleep, sudden awaken- 
ings, with rapid heart action and in a cold perspiration ; hear- 
ing the clock strike every hour of the night, and so on, are the 
usual complaints of patients; and, if under observation, their 
nightly behavior verifies their statements. 

Dall, steady headaches, sometimes worse, but seldom if ever 
absent, persist, and are located in the occipital or frontal region 
more often than elsewhere, or upon that side of the head that 
corresponds to the part of the body supposed to have been struck, 
or that presents the greater part of the symptoms. It is worth 
noting that sharp, neuralgic, or lightning-like pains are seldom 
complained of, and these, we shall find, belong more frequently 
to the better-understood nerve disorders. 

Anaesthesia. — The discussions of Putnam and Oppenheim, 
to be found on pages 44 to 46 and 89 to 93 of this book, merit 
particular regard. Loss of sensation co-extensive with enfeeble- 
ment of parts is oftenest observed, and may or may not include 
one-half of the body. There may be more or less deadened 
sensibility upon both sides, and instrumental tests may be needed 
to make it at all apparent, or it may be so extreme as to cause 
the hallucination of an absence of the part affected. Restricted 
portions of the head, body, or limbs may be anaesthetic. 

Hemiancesthesia is, as a rule, upon the same side of the 
body as the motor loss. 

Analgesia and hyi^eralgesia are not often found inde- 
pendently of the tactile-sense conditions. Excess of ansesthesia 
would constitute pain-sensation absence, and the tenderness of 
the spine is either hypersesthesia or hyperalgesia. 

Hypercesthesia, or extreme " touchiness," may be general or 
it may be limited to certain areas, even upon the anaesthetic side, 
and in such portions the reflexes are increased. 

Parcesthesia, or aberrant sensations, as tricklings, crawlings, 
creepings, " pins and needles," hot and cold flashes, numbness 
indicative of irregular nerve conduction, which may be centric 
in cause, are sometimes mentioned. 
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The girdle or half-girdle sensation, as of a band or rope 
tightly pressing the abdomen or chest, less frequently the head, 
is a parsesthesia of importance occasionally complained of, and 
indicative of the level of the spinal column affected. 

Pains elsewhere, as in the abdomen, arms, or legs, are more 
apt to be a sense of heaviness, weariness, or mentioned as a tired 
feeling, or an aching. If sharp, shooting, darting, or lightning 
pains are felt, the suspicion of demonstrable cord injury may be 
aroused. 

To the foregoing sensory derangements may be added what 
are called by the patients weakness in the back and limbs, nerv- 
ousness, general debihty, — conditions too frequently recorded by 
the vague title, neurasthenia. 

General motor enfeehlement is, as Oppenheim has so well 
demonstrated, largely due to the fact that pain is aggravated by 
exercise, and the motions are accordingly restricted, but other 
causes co-operate. 

The rigidly-jipright or forward-bent bach, the avoidance of 
spinal flexion or rotation, and the general unwillingness to shift 
positions except slowly, evidence the irritated state of the sensory 
nerves in the spinal vicinity. 

The gait disturbances, detailed on pages 97 and 98, may 
exist; the most frequent being the straddling walk. 

Pareses, or diminished motor power, upon one side, or in 
one or two arms, or legs, may be the cause of defects in gait, 
grasp, or other voluntary motions. These pareses — hemipareses, 
parapareses, or monopareses — are usually associated with sensory 
derangements in the same portions of the body or limbs. Para- 
lytic conditions are loosely used by authors to include pareses 
and paralyses, but there should be a clear distinction between a 
paralysis, which is a total loss of muscular power (rarely, if 
ever, observed in the primary stages of Erichsen's disease, unless 
complicated by some other spinal derangement), and a paresis, 
which is sometimes called a partial paralysis, but which should 
with much more propriety be regarded as a motor impairment. 
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Paralyses and pareses are very improperly used interchangeably, 
by some writers, with confusing results. 

The unilateral head, hody, and extremity motor and sensory 
derangements are especially symptomatic. 

The irregularities of muscular movements, as in pressing 
the dynamometer, Oppenheim affords us on page 94 et seq. of 
this book. 

General or localized tremors, tremulousness, or tremblings, 
are inconstantly present , more frequently if the patient is 
startled or overexerted. , 

Fibrillary ticitchings or tremulous motions of small por- 
tions of individual muscles may often be observed, usually upon 
the most affected part of the person, and irrespective of other 
conditions, as often when passive as when in motion. 

Inco-ordinations are most marked during Romberg's test, 
which consists in placing the patient upright with heels and 
toes together and eyes closed ; from slight swayings side to side, 
or to and fro, induced in a few seconds to the extreme condition 
of great pallor, staggering, profuse perspiration, nausea, and 
even vomiting. Standing upon one leg, with or without closed 
eyes, may be difficult or impossible. Hand co-ordinations are 
usually less impaired. 

The tendon reflex may be exaggerated, in which case pain 
is complained of as induced by the raps, not only in the knee 
region, but in the spine, and sometimes in the back of the head. 
This reflex may be normal, or shghtly differ on the two sides. 
The absence of the reflex is of little consequence, by itself, as 
this condition has been observed in health. 

The cremasteric, abdominal, and other reflexes are usually 
diminished. 

The faradic and galvanic responses are generally quanti- 
tatively, but not qualitatively, lessened. 

The convulsions that occasionally occur in Erichsen's disease 
may be associated with hysteria, epilepsy, tetanus or tetany, or 
may be more closely related to the other symptoms as hysteroid. 
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epileptoid, tetanoid, or apoplectiform. There remains much to 
be done in this field of observation. In the absence of descrip- 
tions of clear epileptoid attacks it may be right -to infer that the 
weakened nervous system may admit of hysteroid or hysterical 
convulsions without thereby discrediting the genuineness of any 
of the other symptoms, or regarding the fit itself as other than 
a product of the disease. 

The heart and pulse rates may be but slightly above normal 
and accelerated at times, or constantly rapid. 

Bedridden cases are not frequent, at least in the beginning 
stages of the disorder. 

Sexual impairment is almost invariably claimed. 

Bladder and rectal difficulties occur in only a small per- 
centage of cases. 

Constipation is frequent, diarrhoea rare. 

The appetite may be lessened, but digestion is fair, though 
not much is usually eaten at a time. 

Increased perspiration has been observed by some authors, 
though I have not observed this to any great extent in my cases. 

Cold extremities, with a generally subnormal temperature, 
are common. 

Intolerance of alcohol, and stimulants generally, is notice- 
able. A very little suffices to cause uncomfortable sensations, 
flushings, and oppression; but the disposition to overindulge is 
less than in head-wound cases. 

The appearance, in some cases, may give no indication 
whatever to the uninstructed observer ; the complexion may be 
florid, or healthful, and the sufierings of the patient may be 
absurdly out of proportion to any external evidence thereof; 
but this is by no means frequent. Most often there is a haggard 
expression; the drawn features and corrugated forehead, knit 
brows, sallow complexion, stiff or bent movements performed 
slowly and carefuUy, and indisposition to lean back in the chair 
indicate the pained and sick man. 

The demeanor is generally under restraint to avoid exhi- 
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bitions of fretfulness, irritability, petulence, fright, anger, and 
emotionalism generally. 

The disposition is one of depression, low-spiritedness, 
timidity, hypochondriasis. He manifests constant anxiety and 
broods over the events of the accident, which he appears to re- 
member acutely, even though other mental traits may be impaired. 
Will-power is defective; it takes time to arrive at a conclusion. 
There is incapacity to make sustained efforts in reading, writing, 
or conversing, or at least without an aggravation of his troubles. 
He is easily startled, and manifests, at times, many of the mental 
peculiarities recorded by Oppenheim, and which, among other 
things, led that ar\thor to erroneously ascribe nearly all the 
symptom origin to mental shock. 

Insaniti/, properly so called, does not belong to the primary 
stages of Erichsen's disease. It may exist as a complication, or 
an outcome of the later stages, just as demonstrable cord-lesions 
may ensue with myelitis or meningitis. As paralysis may follow 
paresis, so may a psychosis develop from the cerebral symptoms 
of Erichsen's disease. Then, again, a true melancholia does 
not belong to the cerebral traumas ; and if the suicidal and 
homicidal tendencies of traumatic insanity appear, with sus- 
picious, persecutory, or grand delusions, a head injury may be 
reasonably inferred. Bucknill and Tuke mention spinal injuries 
as a cause of insanity, but this I believe will be of the melancholic 
type, and as a secondary result of the suffering, as in my Dr. 
Du Bose case, rather than the furious or demented kinds char- 
acteristic of brain-lesions. 

In this mental-influence connection, since, admittedly, in a 
great number of cases fractures of the bones secure immunity 
from the major symptoms of spinal concussion, ivhat hecomes of 
the fright element which Page and Oppenheim dwell upoji as 
etiological? Surely, the bone breaking does not dispose of the 
terror of the situation. 

Suffering of various kinds may distract or weaken mentality, 
and any one may notice in himself an increase in emotionalism 
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during physical weakness. When recovering from an illness 
you are more easily affected to tears or laughter; nor are you 
capable of putting forth mental effort any more than physi- 
cal during the existence of debility. Just as the pain restricts 
the motility in Erichsen's disease, so, in my opinion, it and its 
cause co-operate to produce the emotionalism, irritability, de- 
spondency, and other mental derangements common to the 
disease, which symptoms disappear pai'i passu with the spinal 
troubles, and never beforehand. 

Ear difficulties may exist in the shape of impaired hearing, 
tinnitus aurium, or extreme sensitiveness to sounds. 

Eye disorders consist of asthenopia, most prominently, with 
photophobia, and the causes are not objectively visible, as a rule, 
even with the ophthalmoscope. In many cases the perimeter 
and color-tests disclose a contraction of the visual or color- 
field. 

Taste may be dulled. The smell is not perceptibly im- 
paired. 

The touch sense about the face, tongue, or head may be 
deranged. 

When any of the special or general senses are disordered 
their distribution is generally the same as that of the motor 
derangements. 

Speech disturbances are not aphasic, amnesic, nor aphonic. 
They partake of the other motor debiUties, and may be classed 
mainly as hesitant and slow. 

Vertigo occasionally occurs, fainting spells seldom. 

Flushings sometimes occasion disagreeable feelings. 

Emaciation, either general or localized, I think, occurs in 
about one-half the cases, by rough estimation. Atrophic condi- 
tions doubtless exist in all, though more or less marked, and 
discoverable only by histological methods. 

The irregular and crossed sensory and motor phenomena 
Oppenheim has well recorded, as well as many other matters 
not necessary to repeat here beyond the bare mention that in 
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ray opinion the following topics have no direct relation to the 
subject, or, at least, none that has been sufficiently well estab- 
lished: Nystagmus, amaurosis, blepharoclonus, ptosis, ocular- 
muscle pareses, diplopia, contractures, paralysis agitans, chorea, 
menstrual derangements, nausea or vomiting, except rarely ; the 
age of the patient, diabetes, except theoretically and incident- 
ally ; fever lat any stage, clonus, and as to whether the left side 
is not the oftener affected. 

The more obvious vasomotor derangements are in occasional 
oedemas, cyanoses, congestions, flushings, paUor, hyperidrosis, 
nutritive disturbances, atrophies, etc. 

Conscious and unconscious exaggeration of symptoms should 
be looked for, as well as downright lying, or simulation. 

The effect of litigation upon the patient should be estimated, 
if practicable. Law proceedings worry and depress most cases, 
and when a result is reached sometimes, not always, the disorder 
takes a favorable course. 

When insanity occurs the physical conditions are not so 
easily ascertainable, as the mental condition overwhelms the 
other subjective, and sometimes objective, symptoms. 

There may he an abatement of some symptoms, an increase 
in others, during the progress of the case. 

Secondary organic disorders, as myelitis or meningitis, may 
appear, or an unsuspected fracture, or caries, may institute Pott's 
disease. of the spine. Compression or other such symptoms may 
become apparent. 

Intermissions may occur, but not to the extent of even 
apparent recovery. 

Recoveries may occur, but it is not known what proportion 
of these are complete or incomplete; the latter marking the 
individual, to the extent that Page admits, as a " damaged man." 

Chronic invalidism and death are known to result. 

The existence of prior disabilities should be ascertained in 
justice to both sides, as the defense should not be held respon- 
sible for sicknesses dating before the accident, nor should the 
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plaintiff forego his claim for damages where a latent syphilis or 
locomotor ataxia were restaited, or a hernia was aggravated. 

A predisposition may exist in a neurotic condition, such as 
Oppenheim describes. The liability of railroads damaging 
these egg-shell nervous systems and precipitating a traumatic 
neurosis may be compensated by the equal Hability of escaping 
such risk in encounters with rickety-boned persons, who are 
quite as numerous. Their bone-breaking will save their nervous 
systems, and, according to Page, prevent the occurrence of 
"fright or nervous shock." 

As to prognosis, it is apparent that every case will have to 
be considered by itself, for in the revision of the entire subject 
it is seen that olden classifications and descriptions included and 
omitted too much. Heavy and light blows may either of them 
cause slight or grave symptoms, and, in time, either of these 
may end in recovery or death. 

A new classification is needed, based upon more correct 
knowledge and recognition of what is and is not Erichsen's 
disease. In a private letter to me Dr. Knapp says: "The 
present state of our knowledge makes it hard to differentiate 
the forms of disease, although I think we are beginning to 
recognize various more or less distinct types, — some organic, 
others functional, but many of them severe and incurable." 



CHAPTER X. • 

DIAGNOSIS. 

The more or less subjective symptoms of Erichsen's disease 



are: 



1. Pain in the back, especially on 17. Inco-ordination. 

moving. 18. Vertigo. 
3. Tenderness ofspine upon pressure. 19. Speech disturbances. 

3. Sleeplessness. 20. Ear difficulties. 

4. Headaches. 31. Bye difficulties. 

5. AnEESthesia. 33. Taste or smell impairment. 

6. Analgesia. 23. Bedfast condition. 

7. Hyperalgesia. 34. Sexual impairment. 

8. Hypersesthesia. 35. Bowel or bladder trouble. 

9. Parajsthesia. 26. Condition of appetite. 

10. Girdle sensation. 37. Intolerance of alcohol. 

11. Pains elsewhere. 38. Disposition. 
13. General motor enfeeblement. 39. Demeanor. 

13. Rigidity of spine. 30. Business-ability loss. 

14. Gait disturbance. 31. Some mental peculiarities, 

15. Pareses. as extreme emotionalism 

16. Coarse tremors. and memory impairment. 

For the genuineness of these symptoms we are compelled 
to rely very largely upon the statements of the patient, and 
were it not for their occurrence in cases where no damage 
claims are made, and in persons who are absolutely ignorant of 
medical matters in general and spinal-concussion symptoms in 
particular, much doubt of the reality of the suffering could be 
well entertained. 

It must not be supposed that all of these symptoms need 
be present to constitute the group or case of concussion. A few 
may be absent or not very evident, but the pain characteristics 
are indispensable. Further, there is a " harmony of the symptom- 
grouping" with the objective appearance, if any, scarcely possi- 
ble to simulate. I doubt the ability of Erichsen, Qppenheim, 
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Page, or any otlier person as well instructed, to be able to 
maintain the objective manifestations of those symptoms, or 
even a number of them, for a few hours, to say nothing of 
months. 

These outward manifestations of subjective conditions are 
the pained expression, the frown, the stiff postures, the gait 
peculiarities, the flinching when the back is touched, par- 
ticularly unawares; inability to stand on one foot, and the 
general behavior and appearance. The sleep disturbances may 
be observed by friends or relatives, or attested by the hospital 
attendants, and the subjectivity of this symptom may thus be 
lessened. 

The objective signs of Erichsen's disease may consist in: — 

1. Emaciation, which differs from that induced by starva- 
tion by the waste being more in the muscular than adipose 
tissues, the latter being notably the first to be absorbed in 
starvation, affording the sunken-eyed condition from loss of 
subocular fat, which is never produced by concussion of the 
spine, pure and simple. 

2. Fibrillary twitchings, or tremors of individual muscular 
bundles, impossible to simulate. 

3. Flushings, — a sudden suffusion of the head or other, 
usually superior, parts of the body, which, if not existing before 
the accident, denote a consequently deranged vascular supply. 

4. The heart and pulse conditions, if abnormal and not 
existing before the accident, may reasonably be referred to the 
injuiy. 

5. Hyperidrosis appearing after injury indicates a depraved 
nervous condition, which the accident may have produced. 

6. Cold extremities make a symptom not possible to feign, 
but that this did not precede the injury should be reasonably 
established, if possible. 

7. Cyanosis. 

8. Pupillary dilatation, indicating nervous irritation, may 
be caused by belladonna, but this can be readily excluded by 
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holding a light close to the eyes, which is apt to cause contrac- 
tion of the pupils unless atropine, or its base, has been recently 
taken by the patient, or there is a centric destructive lesion. 

9. The reflexes are purely objective. 

If the urine is retained very long it becomes ammoniacal, 
and a test for ammonia can be made where this detrusor paresis 
is alleged; but there is no way of readily ascertaining whether 
the retention is voluntary or not. 

The examinatimi of the patient by the physician should be 
conducted by avoiding leading questions. The symptoms should 
be described with as little suggestion as possible. Many persons 
are so unaccustomed to analyzing their ailments that, even though 
perfectly honest, descriptions cannot be satisfactorily obtained 
unless fairly dragged from them ; but they should be warned 
that suggestive questions from the physician are improper under 
the circumstances. A consistent statement or a fraudulent narra- 
tion may thus be quickly obtained. 

The previous character of the patient as to credibility forms 
a very important part of the corroborative testimony, and should 
be obtained if possible. 

The patient should be asked if he has read any medical 
works or received any instruction concerning disease, particularly 
on the subject of Avhat he imagines his trouble to be. The ex- 
tent and sources of such knowledge, if any, should be learned. 

If the physician believes the case, to be an honest one, and 
he cares to continue further connection therewith, he should 
counsel the patient to avoid medical publications or seeking any 
knowledge on the subject, for the present, beyond what may 
avail for treatment. 

But the matter of auto-suggestion, I think, will not stand 
very close inspection, for it is beyond the bounds of possibility 
that there should be such uniformity in a great group of symp- 
toms, utterly unlike so many other disorders, occurring in persons 
in all stations in life, regardless of their intelligence, tempera- 
ments, or opportunities of information. 
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Observe the manner of walking of the patient ; his method 
of ascending and descending stairs ; whether he can walk 
straight with eyes closed. Test the leg movements, standing 
and lying ; of abduction, adduction, flexion, extension, rotation ; 
also similar movements of the feet, hands, and arms. 

Notice if he can pick up articles from the floor in a natural 
manner. A little management can justifiably avert suspicion 
of your intention. 

Test his ability to stand with toes and heels close together 
and eyes closed, and whether he stands equally well on either 
leg or imperfectly on one or both. 

QuantitatiA^e and qualitative differences in motor ability 
should be sought for, as, whether the limbs o^ one side are 
weaker than the other, and if compensatory aid is obtained from 
other, usually higher, muscle-groups ; for a kick can be deliv- 
ered by thigh-swinging; even when the lower-leg muscles are 
weak ; or supination and pronation or flexion and extension 
may be performed by gravitation means, even when the lower 
arm is paralyzed. 

Have him rise from his chair without the aid of his hands 
or arms, and, similarly, from a supine to a sitting posture. The 
latter is a severe test. Also, ask him to extend his leg stiffly 
and raise it, without bending the knee, while lying down. 

The soles of the shoes habitually worn should be examined 
to see if any and what. part of the foot is dragged. Foot- 
clonus may be tested by tapping the calf when tense. A great 
degree of this is sometimes observable when the patient is seated 
and rests his toes on the floor, with the heel lifted. 

The " front-tap contraction " can be elicited by the tense 
calf-muscle contractions following a tap on the tibia, or, to a 
greater extent, the front lower-leg muscles. 

The tendon reflex is obtained by tapping just below the 
knee-cap, when the leg swings unrestrained. Differences be- 
tween the two sides are especially to be noted. Eeflex cutaneous 
action should be tested by tickling the soles of the feet for the 
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plantar reflex ; stimulating the gluteal muscle for the gluteal 
reflex ; passing a light touch along the inner thigh to obtain re- 
traction of the testicle, — the cremaster reflex ; stroking the abdo- 
men for the abdominal, the upper portion for the epigastric, the 
back for the dorsal, and the upper part of the back for the 
scapular, reflexes. 

Other tests are for the conjunctival reflex, the contraction 
of the iris to light, and, to accommodation tests, its dilatation on 
stimulation of the skin of the neck or when light is excluded. 

A perimeter and color-gauges are used by oculists in de- 
termining the visual-contraction field- and loss of color appre- 
ciation. The ophthalmoscope has given negative results in 
Erichsen's disease. 

The tuning-fork and vt^atch are used in testing the hearing 
and bone conduction. 

Bitter or sweet substances placed on the sides of the tongue, 
alternately, assist in ascertaining taste deficiency. 

Tender parts of the body should be soiaght out, as well as 
those portions insensitive to pain, by pinching, pricking, and 
handling unexpectedly. 

A test of the vasomotor condition consists in drawing the 
finger-nail over the chest, abdomen, back, and limbs in such a 
manner as to cause streaks of variable width, and note the re- 
sult in the white, blue, or red streaks that suddenly or sluggishly 
follow. These are the so-called " meningitic streaks," or taches 
cer^hrales. 

Tests of co-ordination, besides " Komberg's swaying " 
method for the lower part of the body, may be used for the 
hands and arms, in directing the patient to extend the arm out- 
ward from the person and suddenly touch the lower lobe of the 
ear with the pointed finger, and, with eyes closed, bring the index 
fingers together. When inco-ordination is extreme the writing 
is badly affected, and even a straight line cannot be drawn ; the 
limbs often cannot be held in fixed positions. 

To measure muscular power the dynamometer is used. The 
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scales are arbitrary and no two are alike, but the relative strength 
of the two hands are determinable by its means. To some ex- 
tent this subjective test may be rendered objective by the phy- 
sician placing his hand over that of the patient, during the test, 
to ascertain if there is honest tenseness of the intrinsic muscles, 
but, where these are atrophic or paralytic, tenseness cannot be 
expected. In paresis a fluctuating grasp is apparent, but its 
extent is properly recorded on the instrument. 

Opposing movements of the patient's is another method, in 
recording the results of which the relative strength of the two 
sides should be allowed for, as usually three or four to five 
between the left and right ; and it should be ascertained whether 
the patient is not left-handed or ambidextrous. Some mechanics 
are equally strong in both hands unless disease renders them 
otherwise. 

Lifting weights attached to the feet or hands further test 
the strength differences of the sides, and the so-called muscular 
sense may be examined by small weights placed simultaneously 
Tipon both sides of the body or extremities. An ounce may 
feel heavier on one side than six ounces or more on the other. 
The different weights should be of one size, or attached to the 
hands, etc., by strings to avoid other means of discrimination. 
In extreme cases the blindfolded patient cannot tell where his 
limbs are. Muscular sense may be but slightly impaired in 
Erichsen's disease. 

The consistency and relative sizes of corresponding muscles 
should be observed, bearing in mind that the right side of the 
body is slightly the larger. 

Notwithstanding the fact that heat and cold are but relative 
terms, the paradoxical conclusion has been reached that there 
seem to be two sets of nerves for the appreciation of heat ab- 
sorption and abstraction; sensitiveness to cold or heat, one or 
the other, or both, may, independently, be deranged ; hence, the 
temperature sense should be determined by damp, hot, and cold 
sponges. The back exhibits most decided appreciation of these 
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differences, as any one can attest who has taken a cold douching 
of the spine. 

The clinical thermometer affords degrees of bodily heat, 
and measurements -of this may be taken in the mouth, axillae, 
anus, hands, and toes. 

Richert's normals are 36° C. (96.8° F.) to 38° C. (100.4° 
R), axillary; oral, 0.25° C. to 1.5° C. higher; rectal, 0.9° C. 
higher than mouth ; infantile higher than adult temperature, and 
exercise, food, and habits cause 1.0° C. variability. 

Sensation impairment in the fingers sometimes causes an 
inability to discriminate the sizes of coins without the aid of 
eye-sight. A dollar may be mistaken for a dime, and so on ; or 
the clothes cannot be buttoned by the patient, as he does not 
know whether the buttons and holes are together or not. The 
sesthesiometer is the instrument for the determination of sensa- 
tion defects, and where the patient's statements may be relied 
upon it is indispensable. The patient's eyes must be closed or 
averted during the examination of parts that he can observe; 
and, to avoid the heat and cold senses assisting the judgment, 
the instrument, or the fingers of the physician, if they are used, 
should be approximately of the same temperature as the part 
examined. 

The patient should be asked what part of the body was 
touched, and at times this question can be asked when no toush 
is made. The points of the instrument, a mere compass, are 
spread apart, and one or both ends applied to the person, with 
the query, "How many points do you feel]" The answer may 
be, correctly or incorrectly, one, two, three, or more. 

Relative measurements only are necessary, and the practice 
of some physicians in taking minute memoranda of the precise 
number of millimetres spread during a rapid examination par- 
takes not only of pedantry, but asininity. The only value such 
exact records could have would be in comparing the results of 
several very long examinations taken on different days. The 
relative of the two sides, and seldom the absolute spread, alone 
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is worth noting. The greater the degree of sensibility, the 
nearer the points can be placed and told as two. Weber's 
averages are : — 

Tip of tongue, 1:5 millimetres. 

Finger-tips, 2 to 3 " 

Lips, 4 to 5 " 

Tip of nose, 6 

Cheeks and back of fingers, ... 12 " 

Forehead 22 

Neck, ; 34 " 

Forearm, lower leg, and back of foot, , 40 " 

Chest, 45 

Back, .60 

Upper arm and thigh, .... 75 " 

The intelligence of the patient modifies the results, and 
practice enables better discrimination. 

Putnam, in his article on Hemiansesthesia, page 45 of this 
book, gives useful hints in this regard as to the constancy of an 
anaesthetic spot indicating a truthful person under examination, 
as it would be impossible for him to persistently lie about the 
sensations successively produced in an identical region on differ- 
ent days. 

A simple test for the relative torpidity of tactile conduction 
upon the two sides, that I have habitually used, and have not 
found described by the other authors, consists in touching simul- 
taneously two symmetrical parts and asking which contact was 
felt soonest. This should be preceded by actual differences in 
touch, such as these : Right leg first, then left leg a half second 
later; longer intervals if the contacts were felt simultaneously; 
then reverse the order in which the sides were touched. Some- 
times where the tracts are diseased, and the gray matter of the 
cord conducts the sensation, the side first touched may be the 
last to feel it, and a very long interval of delay may occur. 

Nearly all the preceding expedients are beyond the control 
of the physician as to his ability to affirm that correct answers 
were given by the patient when the tests were applied, the 
thermometer being the main exception ; for the following events 
may interpose: — 
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1. A malingerer may give false answers. 

2. The patient may, through stupidity, not understand the 
questions asked. 

3. Widely different results may be obtained upon a subse- 
quent examination. 

Upon bare, uncorrelated findings, such as are described, no 
rehance, alone, can be placed ; hut the intelligent physician has 
a right, and it is his duty, to interpret the information thus 
elicited ; to detail, on the witness-stand, his methods of examina- 
tiwi ; to place his estimate upon the value of the tests made in 
individual instances, and to give his opinion as to whether the 
patient loas truthful, was lying, or exaggerated, consciously or 
unconsciously. 

The necessity for this emphasis is occasioned by attempts 
to exclude anything that the patient said at the time of the ex- 
amination by the physician, on the presumption that the patient's 
mere narration was valueless. But the expert has reasons, 
through his . special education, for believing or not believing 
the statements of the patient, which, be it remembered, are 
elicited by means of which the plaintiff is supposed to be 
ignorant, and the probability of that ignorance is, or should be, 
duly considered. Judge Gary, formerly of the Circuit, now of 
the Appellate Chicago Court, ruled that all statements made by 
the plaintiff during his medical examination were admissible, 
and 'another nisi prius judge ruled directly the opposite. Obvi- 
ously many forms of insanity and functional ailments could 
never be discussed in court were this latter ruling to generally 
obtain. 

As to the malingerer's false answers, I have the first one to 
see who could successfully pass the fusilades of opposed physi- 
cians, lawyers, and the court where anything is properly known 
about the subject. That any one should possess the amount of 
medical education, training, and skill of an actor, and the 
assurance required to maintain simulation of a consistent group 
of symptoms, such as Erichsen's disease presents, is preposterous. 
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to say nothing of the objective evidences of the subjective symp- 
toms and the objective signs that can be found, if properly 
sought for, when the disease really exists. Allowance must 
similarly be made for the stupidity of the patient, and defectiye 
answers should be weighed as probably indicating want of 
ability to simulate in other matters. The changes in symptoms, 
especially sensory, may occur within certain ranges without 
rousing the suspicion of pretense necessarily. The tout ensemble 
is to be considered. The survey of the aggregated testimony 
must be made from several stand-points. 

It was mentioned that until a new classification can be 
reached, through more complete observation and study, prog- 
noses will have to be individually adjudged. In the main, the 
prognosis is grave, for the "damaged man," that even Page 
admits, is often found below the surface of the alleged "recov- 
eries." Apropos of the declaration of cases having "recovered" 
and yet being useless to themselves and families, while pathologist 
at the County Insane Asylum I was repeatedly informed by 
attendants that certain cases were " much better;" they had 
" improved ;" were " nearly well," and the like, when the only 
justification for the statement was that the unfortunates had 
become less noisy, less obtrusive and troublesome ; they were 
more easily managed, because their intellects were sinking into 
that blackest of mental nights, terminal dementia. Head- 
injury cases are frequently discharged from hospital as "cured" 
and find their way to insane asylums later. We need more 
careful following of cases than Page was enabled to exercise 
through " the migratory habits of persons in the poorer walks 
of life." 

Much confusion has been occasioned by what was, at one 
stage, a case of Erichsen's disease, eventuating as a genuine 
myelo-meningitis, or some other equally grave organic disorder. 
If observed in the first stages Page would doubt its genuine- 
ness, and if -in the later stages it was triumphantly proclaimed 
to be an organic derangement without concussion symptoms. 
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At any stage, from beginning to end, there may be compli- 
cations as well as sequelae of an organic nature pre-existing, 
simultaneous, or eventuating. Among these are syphilitic, 
tabetic, neurotic, mental, myelitic, meningitic, rheumatic, car- 
diac, hepatic, intestinal, renal, cerebral, ocular, aural, hernial, 
and many other derangements. Often the head is injured at 
the same time, complicating Erichsen's disease with cerebral 
symptoms ; fractures and dislocations may induce palpable lesion- 
complications, or may exist and only be discovered post-mortem. 
Erb recognizes that concussion symptoms may be present in the 
severer cord-lesions, and want of proper consideration of this 
has obscured proper understanding of the subject. Certainly a 
co-existing pleurisy does not render the pneumonia impossible, 
and so a myelitis or meningitis, or both, may complicate a case 
of Erichsen's disease ; the concussion symptoms may predomi- 
nate, or the myelitic ; or the meningitis may diffuse itself in the 
concussion phenomena ; or either of the organic troubles may 
focalize as the Erichsen's symptoms abate. 

External evidences of injury, such as wounds, bruises, con- 
tusions, etc., are no more necessary in Erichsen's disease than in 
any other disturbance of the nervous system, many of which, 
such as the hsemorrhagic, end in death, -and may be caused by a 
faU, without wounds exteriorly. 

No single symptom, nor any two symptoms, can constitute 
the disorder, but the clinical picture is made by a group of symp- 
toms, many of which may separately be found, differently 
grouped, in other diseases. It is the peculiar arrangement 
and combination of colors on the canvas that create the land- 
scape, and the legal trick of trying to secure an admission from 
the expert that first one symptom and then another is not pecu- 
liar alone to Erichsen's disease can be met with the comparison 
that by taldng away certain pigments and breaking up their ar- 
rangement the landscape may be destroyed. If, on cross-exami- 
nation, the attorney pushes this exuviation process by insisting 
upon your answering as to whether separate symptoms are 
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not found in other diseases, and not absolutely necessary to 
this particular complaint, ask him if he can tell you what can 
similarly be spared from a picture to allow it to remain such, 
or how many and what bricks, stones, etc!, you can take from, a 
certain house without destroying it as that particular house. 

The foundation, frame, and roof of Erichsen's disease is the 
back pain and rigidity, the insomnia and emotional disturbance, 
subjective, and unapparent to the untrained observer though 
they be. The roof, frame, and foundation of the house may be 
out of sight, but they nevertheless exist ; at least, you can gen- 
erally safely infer that they exist, even though unable to directly 
demonstrate the fact. 



CHAPTER XI. 

ELECTRO-DIAGNOSIS. 

Eleotro-diagnosis affords an infalUble means of converting 
many svjbjective into objective phenomena. But, as Bramwell and 
many others observe, there are very fevr physicians competent to 
undertake an electrical examination. The mere using of elec- 
tricity in practice for treatment does not entaiL electro-diagnostic 
skill. The flve-cents-a-shock fakir and five-dollar electric-bath 
man " treat " diseases, and too many physicians in general prac- 
tice either have no batteries at all or could not tell the difference 
between the faradic and galvanic currents, simply because electro- 
therapeusis and electro-diagnosis are but barely mentioned in 
American medical schools. While electricity in diagnosis has 
been in use on the European continent nearly twenty years, it is 
only within the last five years that any attention was paid to the 
subject in the United States. Its value is incontestable, and if 
a "professor " or other expert claims a knowledge of it that he 
does not possess he wiU be chagrined when a rigid cross-examina- 
tion exposes him. 

There is but one course for the honest physician not versed 
in electro-diagnosis to pursue, and that is to frankly confess that 
he has not posted himself on this subject. I have seen some 
pretentious experts come to grief through adopting a different 
course. One was led into most absurd admissions concerning 
the test by an adroit lawyer and then exposed. He stated that 
cerebral paralyses, as well as spinal, gave reactions of degenera- 
tion immediately after the injury. Two others scoffed at the 
idea of there being anything worth noticing in electro-diagnosis, 
one of whom stated that he always found C O, in his experi- 
ence, in health invariably following C C ; both united in de- 
nouncing the milliamperemeter as unreliable, and gave pseudo- 

(231) 
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scientific discourses to an amused jury, a member of which 
happened to be well posted in electrical engineering. In a sub- 
sequent trial these two gentlemen escaped a repetition of the 
former humiliating cross-examination by admitting that electro- 
diagnosis was all-potent, but that they had not used it. 

J. Russell Eeynolds* published an excellent little work for 
beginners in the study of medical electricity, and his chapter on 
the diagnostic uses of electricity is very lucid, though great 
progress has been made in this field since it was written. The 
recent work of G. Betton Massey "f" is a valuable treatise on a 
special application of this great but ill-understood therapeutic 
agent. The older writers were Duchenne, Remak, Benedikt, 
Moritz Meyer, von Ziemssen, Brenner, Erb, De Watteville, 
whose works sadly need revision and adaptation to the recent 
instrumental and other advances that have been made within 
ten or even five years past. 

A distinction is necessary between the words contractility 
and irritability. Muscles may have either, but nerves only the 
latter. When a nerve is stimulated or irritated by electricity, a 
paralyzed muscle, to which such nerve is distributed, may re- 
spond more feebly than its fellow of the opposite side, and yet 
percussion may provoke a readier contraction than in health, 
especially when there is some rigidity of the muscle. Readiness 
of contraction should not be confused with the* force of con- 
traction. 

If with three milliamperes you induce a little flicker in a 
healthy muscle and none at all in one that is paralyzed, you 
have tested the relative irritabilities of such muscles with a low 
power. If Muscle A will react to three milliamperes, and it 
requires six milliamperes to move Muscle B, then the latter is 
the less irritable muscle. 

In making such or other tests identical means must be 

» Lectures on the Clinical Uses of Electricity, delivered in University College Hospital, 
London. Second American edition. Lindsay & Blaklston, publishers, 1874. 

t Electricity in the Diseases of Women, with Special Reference to the Application of Strong 
Currents. F. A. Davis, publisher, 1889. 
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resorted to for different muscles. The same size electrodes must 
be used over corresponding places and the current direction 
must be the same. 

With strong currents, say ten or twenty milliamperes, a 
healthy muscle in some cases acts more vigorously than one that 
is paralyzed. This does not, as in the former instance with weak 
ciu'rents, indicate that the strong contractions evidence irritability 
also ; they are often less irritable through having more contractile 
strength. To test irritability the current must be reduced to the 
lowest point that will produce action ; with more powerful cur- 
rents the relative differences in strength are exhibited. Some- 
times one milliampere will cause a quick response on a paralyzed 
side, while five milliamperes may be needed to produce similar 
quivers upon the Jiealthy side. If, when this exists, the current 
strength be increased to ten or fifteen milliamperes, or, by the 
use of a strong faradic current, the paralyzed muscle may give 
but a feeble jerk, while the healthy muscle may be tetanized. 

The most general diagnostic use of electricity is to ascertain 
whether loss of motion depends upon some condition that shuts 
off from muscles the influence of the spinal cord. 

Marshall Hall applied the term " spinal paralysis " to the 
separation of a muscle from the spinal cord. This may occur 
with or without spinal disease. 

The Germans designate as " peripheral paralyses " everj'- 
thing of the kind having other than a cerebral origin. 

A muscle may be paralyzed by some cause existing in the 
muscle itself, by failure of nerve conduction to the muscle, or 
injury of that part of the cord from which the nerve arises ; or 
the brain control of the muscle — volition — may be destroyed by 
a cord- or brain- lesion that interrupts the conduction from above 
the nerve origins. 

' There may be thus a loss of voluntary power, a paralysis 
from lesion in the cord or brain, and yet the case may not be 
one of " spinal paralysis." 

A division of the nerve between the cord and muscle may 
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cause a " traumatic paralysis." Neuromatous or other tumors, 
or an accidental injury, may separate the muscle, so far as elec- 
trical conduction is concerned, from the cord, and place it in the 
same position as when the cord is destroyed at tlin nerve-roots 
for that muscle. 

When a muscle is separated in these ways from the cord 
influence there is a speedy loss of irritability to all forms of elec- 
trical stimulation. The amount of diminution may vary, but it 
is in proportion to the damage. 

When the damage is above the point of cord influence 
toward or in the brain there may be a distinct increase. 

Spinal-cord disease of that portion directly related to the 
muscles diminishes the electrical reflexes in such muscles, and 
nerve-section produces a similar result. 

Irritative cord or nerve-trunk lesions cause loss of faradic 
contractility and increased response to slowly interrupted gal- 
vanism. 

In Erichsen's concussion disease a difference in the motility 
of the two sides may be objectively demonstrated by strong fara- 
dization convulsing the muscles of the healthy side and having 
no effeet whatever or in causing but feeble movements of the 
paretic portions. Simulation can be disproved by this means. 
Pain will, by such a test, be caused in healthy nerves, and may 
or may not be in the injured side. 

In hysterical paralyses of recent date the muscular electrical 
contractibility is unimpaired, even though a strong faradic cur- 
rent may not be felt ; but in old cases of the kind, where disuse 
has rendered the muscles flabby, there is usually some diminu- 
tion of their irritability and strength ; however, this speedily dis- 
appears after a few applications of moderately strong currents. 

When a paralyzed muscle gives a normal contraction its 
relation to the cord is undisturbed, even though the cord or 
brain may be diseased, so that the wiU-control over muscles may 
be lost. 

If a paralyzed muscle reacts to feebler currents than the 
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corresponding healthier muscle the same condition as the pre- 
ceding may be inferred, or that there is increased irritability of 
the nerve, cord, or brain. Diminished response to the faradic 
and increased to the slowly interrupted galvanic may be 
induced by similar conditions. In a brain-hsemorrhage, for 
instance, there may at once be universal loss of muscular irrita- 
bility from shock or collapse. In the first week there may be 
no diiFerences between the two sides, but about the end of that 
time the paralyzed side reacts to a lower current than the other; 
there is more irritability. This condition may exist at any 
period after a brain-lesion until the secondary atrophic cord- 
lesions afford a "spinal paralysis," if they ever do; and it does 
not matter whether there is complete cerebral paralysis or not, 
nor does it depend upon the extent of the paralysis, for cerebral 
monoplegias and hemiplegias are alike in this matter of readier 
response of the paralyzed muscles; nor does it matter whether 
there is or is not sensation in the parts, or whether spastic 
contractions are present or not. 

In haemorrhage, inflammation, sclerosis, tumor, or other 
destructive diseases of the spinal cord there may be complete 
loss of contractility in the muscles connected with that part, 
but increased irritability lower down, to other, as well as elec- 
trical, reflexes, as, for instance, upon tickling the soles of the 
feet or tapping the patellar tendon. 

If, as sometimes occurs, the degenerations in the cord 
extend downward an extinction of these reflexes may follow. 

In the earlier periods of paralysis agitans or locomotor 
ataxia, and other diseases that induce weakness through pain, 
there is often an exaggeration of electric contractility. In hys- 
terical paralysis the reactions may be either normal or increased. 

Toxic blood conditions, as well as the secondary descend- 
ing degenerations from brain diseases, may set up diminished 
electrical reflexes, or similarly alterations in the nutrition of the 
cord or muscles from local or general causes may induce the 
same reduction. 
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When from a brain injury the muscular irritabiHty is 
reduced the muscle has lost its irritabUity from disuse or the 
secondary involvement mentioned; if from disuse alone, a few- 
electrizations put the muscles in the same electrical reflex 
condition as the healthy ones, but no improvement in the 
paralysis will be occasioned. 

In spinal paralysis similar treatment with galvanism will 
produce no such improved reaction unless the lesion influence 
is removable, as it sometimes may be by electrical and other 
means, in which case all the symptoms may disappear. A 
few repeated electrical applications may thus determine how 
far disuse is a factor in the paralysis. 

When there is a nerve-section or its equivalent, as in facial 
paralysis, there may be the " spinal-paralysis " symptoms of the 
muscles supplied by that nerve. There may be diminution or 
loss of function, according to the state of the damage. Some- 
times there is loss of faradic and increase to slowly interrupted 
galvanic currents, as when the lesion is irritative. 

In certain temporal-bone diseases electrical treatment may 
improve the palsy up to a certain point and no further, but 
w^here there are resorbable exudates pressing upon the nerve 
the paralytic condition may disappear. 

Colds, rheumatism, etc., induce paralyses that have no 
reference to any particular nerve or branch of nerve, with 
diminished electrical contractility in general, though often there 
is an increased irritability to the slowly interrupted galvanic 
current, but to quick interruptions the response is less than in 
the healthy parts and the faradic reaction may be extinct. In 
Bell's palsy from a cold and in lead paralysis this may be 
observed. 

The sensations produced by galvanism are: a feeling of 
burning, especially at the negative electrode ; heat tension and 
thrill between the poles. Faradization stings or burns in pro- 
portion to the intensity of the induction, the rapidity of inter- 
ruption, and dryness of the conductors. Disease may change 



ELECTRO-DIAGNOSIS. 237 

these sensations by increase, decrease, or their entire extinc- 
tion. 

Increased sensitiveness occurs in hypersesthetic individuals 
who are such either normally, as in hysterical persons, or 
through disease. 

Hypersensitiveness may be found with increased irritability 
of reaction, and the skin of one side may be more sensitive than 
that of the other. Diminished sensitiveness may follow the 
shock of recently induced paralysis, with, at the same time, 
impaired touch and temperature sense. It ,may exist in hysteria 
or as a chronic condition in rare central diseases unassociated 
with paralyses. When muscles are made to contract by elec- 
tricity the contractions are felt in health, and may amount to 
a pain if cramp is induced. This sensation is in direct propor- 
tion to the force of contraction, but in disease this relationship 
is not always found. 

Increased electro-muscular sensibility sometimes exists alone 
as a morbid condition. Pain is occasioned by the contractions 
that would not be noticed in health, and this may be general or 
local. Paraesthetic or dyssesthetic states, as in neuralgias or 
myalgias, often accompany this derangement. 

Sensibility and contractility may be increased together to 
electrical reactions. 

When the increase is local comparisons should be made 
with the other side; and the significance of differences would 
be related to those of augmented contractility. 

Muscular sensibility and contractility are usually reduced 
together, but parallel deviations are not invariable, for contrac- 
tihty may persist and sensibility be diminished or lost, as in 
hysterical paralysis; but it is found in other diseases also. 
In some lead-poisoning cases the sensibility has remained when 
contractility was diminished. When both sensibility and con- 
tractility are diminished in a Hmb or one-half the body there 
may be an extensive cerebro-spinal lesion. 

When electrodes are close together the nerve-trunks are 
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not much influenced, but when separated widely some nerve- 
trunk may be involved in the circuit and induce burning or 
stinging, tingling, or " pins-and-needles " sensations. Breaking 
the circuit may cause pain. Wide separation of the faradic 
electrodes causes pain which, when they are brought closer 
together over the surface, is not apparent. 

In cerebral disease, blood-poisoning, and destructive lesions 
of the spinal cord only do we find decided lessening of electric 
sensibility. There are great differences of endurance of currents 
between individuals, and it must especially be remembered that 
there is a general lessening of electrical reactions of all kinds 
in old age. , 

In testing with the galvanic current, one electrode, called 
the indifferent, is placed on the sternum or back of the neck; a 
large, flat, moist sponge, buckskin, or cotton-covered plate is 
better than one of small size. The other is called the testing 
electrode, and should be small. This is placed on the region to be 
tested. Since the terms direct and indirect stimulation have been 
confused by writers they need not be referred to beyond stating 
that Erb called stimulation of the muscle from the nerve indi- 
rect, and direct when the muscle was more directly stimulated. 
Others held that nerve excitation was the only direct method. 
The motor points or places nearest the surface where the nerve 
may be reached are shown in the plates at the end of this book. 
All such plates are founded upon Erb's originals. 

In medical electricity the positive pole is called the anode, 
and the negative is the cathode. German and English scientific 
symbols are struggling for supremacy, and both should be men- 
tioned, though in this work only the latter will be used. 







German Symbol. 


English Symbol. 


Positive pole, . . . 


Anode 


An 


Anode, An or A 


Negative pole, . . . 


Kathode 


Ka 


Cathode, Ca or C 


Opening of circuit, . 


Oeffnnng 


O 


Opening, ' 


Closing of circuit, 


Schleissung 


S 


Closing, C 


Weak contraction, . 


Zuckung 


Z orz 


... C or c 


Stronger contraction. 


Starke Zuckur 


ig Z' or Z" 


... C'orC 



Tetanic contraction, . Sehr Starke Zuckung Te or Z'" or Z" C", C", C or Te 



ELECTRO-DIAGNOSIS. 239 

The puzzling array of combinations, such as Ka S Te and 
An OZ, etc., have done as much as anything to deter physicians 
from studying this most important subject. The invention of 
the absolute galvanometer enables us to use easily-comprehended 
figures in simplifying the entire matter. I omit the useless 
c or C in denoting contraction, for, when it is recollected that 
the first figure indicates the lovpest number of milliamperes that 
will produce a contraction, it follows that the strength of con- 
traction can be expressed far better in such absolute degrees 
than in relative terms. 

The normal reaction is in. this definite order: — 

1, C C C ; 2, A C C ; 3, A O C ; 4, O C. 

Very feeble currents cause no contraction either on opening 
or closing with either pole. . 

Weak current, . . . C C C 

Stronger current, . . C C C + A C C 

Still stronger current, . C C C" + A C + A O C 

Very strong current, . .CO C" + ACC" + AOC' + COC 

In health the constant galvanic current of moderate strength 
produces contractions when the current strength is suddenly 
altered by reducing or increasing the current, or making or 
breaking the circuit. 

Some distinctions are made between stimulating the nerves 
and muscles, such as quantitative, and an occasional change of 
place between A C C and A O C, or their simultaneous disap- 
pearance. De Watteville claims that the time the current has 
been flowing through the nerve before it is broken, as well as 
the current strength, determine the position or occurrence of 
- A O C, as to whether the order shall be C C C, A O C, A C C, 
C O C, or, as first stated, with A C C second and A O C third. 

For practical purposes these finer points need not be dis- 
cussed here; it will answer to remember that the relative 
positions of A C C and A O C with regard to precedence of one 
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another need not be regarded in ordinary tests of either muscles 
or nerves, but departures from the arrangement of the other 
symbols constitute degeneration reactions. That arrangement is 
the definite normal polar-reaction order, the cathodal-closing 
contraction being the first, and the cathodal-opening contraction 
being the last, to be manifested. 

My simplification consists in dropping the contraction 
symbol and substituting the milliampere degrees, thus: — 



1, CO 3 


or 


CO 5 


3, AC 6 


or 


AC 7 


3, AG 8 


or 


AG 8 


4, C 15 


or 


CO 30 



I have endeavored to discover something like a mean 
normal at which average reactions occur in milliampere terms, 
but something as above is the approximation, and should be 
considered only such, and more vs^ith regard to the relative dis- 
tances between the number of milliamperes required to produce 
the first and third reactions- rather than between the second and 
third (which were just stated to be somewhat convertible), or 
particularly the fourth, for often in health cathodal opening 
cannot be induced without increasing the current to a too pain- 
ful degree. For clearness and brevity's sake we may generally 
neglect consideration of C in health, hut it becomes an impor- 
tant polar reaction in disease. 

We are reduced, then, to this formula for health, though it 
is only approximate : — 

1, C C 3 to 5 

3, A C or A G, . . . . 6 to 8 

3, A G or C G, . . . . 6 to 8 

4, C G 15+, or undemonstrable. 

Remembering that the stronger current produces not only 
all that the weaker does, but additional reactions, the primes, 
seconds, and thirds, to designate the force of contractions, can 
be dispensed with, as well as the useless symbol for contraction; 
for it stands to reason that if C C is produced by two milliam- 
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peres, and does not cause the A C, which may reqmre eight 
milliamperes, then eight, or the stronger current, will cause 
C C C, and so on. 

We are now prepared to discuss the diseased reactions. 

Striimpell* gives a concise review of the subject: — 

" The variations from the normal state seen under patho- 
logical conditions consist of quantitative and qualitative changes 
in the law of contraction. We term the simple increase or dimi- 
nution of the electrical excitability in nerves or muscles, without 
simultaneous changes in the quality and order of the occurrence 
of muscular contractions, quantitative changes. The discovery 
of increased or diminished irritability of nerve and muscle can 
be made most easily in unilateral diseases, where we can compare 
the strengths of current required to obtain the minimal contrac- 
tion on the diseased and healthy side with each other. If we 
are dealing with bilateral or general diseases this is much harder 
to make out. We must, then, draw our comparisons from the 
conditions of excitability in normal individuals, where the differ- 
ent obstacles to conduction can be carefully estimated by the aid 
of a galvanometer or by comparing the excitability of the 
nerve-trunks in the different parts of the body with one another. 
For this purpose we are usually content (following Erb's exam- 
ple) with comparing the superficial nerves, like the frontal, 
accessory, ulnar, and peroneal, which are easily excited. An 
increase of electrical excitability is found in many fresh periph- 
eral paralyses, and also in tetany. A diminution of electrical 
excitability is found quite frequently in bulbar and spinal paral- 
yses, in progressive muscular atrophy, etc. 

" Much more important, however, than the simple quanti- 
tative changes of electrical excitabihty are those not merely 
quantitative but also qualitative deviations from the normal law 
of contraction, which were first discovered in certain forms of 
paralyses by Baierlacher in 1859, and were soon generally 

* A Text-Book of Medicine. By Adolph Striimpell, Erlangen Medical Clinique Director and 
Professor Translation by Vickery and Knapp, with notes by Shattuok. New York, 1888. 
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confirmed. Erb has given these the name of the 'reaction of 
degeneration,' because they are closely connected with the 
progress of certain anatomical changes in the paralyzed muscles 
and nerves. 

" In order to make the relations of the reaction of degener- 
ation clear, let us select as an example any fresh peripheral 
paralysis, and follow the changes in excitability to the two cur- 
rents in the nerves and muscles. In a short time (two or three 
days) after the onset of the paralysis a gradually increasing 
decline in the faradic current and galvanic excitability in the 
nerve begins. After one or two weelcs the excitability is com- 
pletely lost, so that from the nerve we can no longer provoke 
any trace of muscular contraction with the strongest faradic or 
constant current. During this time the excitability of the para- 
lyzed muscles to the faradic current has also rapidly diminished, 
and finally has wholly disappeared. The case is quite different 
with direct galvanic excitement of the muscles. Here we find 
at first a slight diminution-, which in the second week passes to 
a decided increase of the galvanic muscular excitability. We 
now obtain marked muscular contractions with relatively weak 
cuiTents. Besides that two other very important peculiarities are 
to be noted: 1. The muscular contractions are not short and 
lightning-like, as under normal conditions, but they seem quite 
sluggish, protracted, 'worm-like,' and often persist during the 
whole duration of the closure of the current. 2. The muscular 
contractions occur not only chiefly at cathodal closure, as under 
normal conditions, but the anodal-closure contractions are as 
strong as the cathodal-closure contractions, or even plainly ex- 
ceed them. The cathodal-opening contraction is also frequently 
stronger. It may also be mentioned here that the mechanical 
irritability of the muscles in such cases is usually increased. 

"This second degree of reaction of degeneration lasts from 
four to eight weeks. If the paralysis be severe and long-con- 
tinued, or incurable, at the end of this period comes a decline 
of the galvanic muscular excitability. The contractions become 
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weaker, the strength of current necessary to produce them 
greater, and, finally, in mcurable cases, even with the strongest 
currents, we can obtain only a little, slow, anodal-closure con- 
traction or none at all. It is different, however, in the 
milder curable cases. In these the passage to the normal con- 
dition gradually follows either the increase of the galvanic mus- 
cular excitability or, in more protracted cases, its secondary de- 
cline. The contractions become more vigorous and shorter, the 
cathodal-closing contraction again predominates, the faradic 
muscular excitability and the faradic and galvanic excitability 
of the nerves finally return, and with them the old normal con- 
ditions are restored. A fact to be observed in these cases is of 
great interest, namely, that the voluntary motion in such cases 
often returns decidedly earlier than the electrical excitability of 
the peripheral nerves. We see, then, that a diseased nerve may 
be capable of conducting irritations coming from the brain, while 
the taking up of irritation, its direct excitability, is still com- 
pletely lost. Reaction of degeneration can sometimes be made 
out in lesions of peripheral nerves, and perhaps also in spinal 
diseases in those muscles which show no essential limitation of 
their voluntary mobility. In such cases we can obtain a mus- 
cular reaction by electrical irritation of the nerve above the 
point of lesion. 

"Besides the complete reaction of degeneration, just de- 
scribed, there is also a so-called partial reaction of degeneration, 
which is not infrequent in milder cases. This is when the dimi- 
nution of the faradic and galvanic excitability in the nerves and 
the diminution of faradic excitability in the muscles are only 
of slight degree, while the characteristic changes in the direct 
galvanic excitement of the muscles — increased excitability, sIoav 
contractions, and predominance of anodal-closure contractions — 
are fuUy developed. In some cases the occurrence of slow con- 
tractions on faradic excitement of nerves and muscles has lately 
been observed — ' faradic reaction of degeneration.' 

"AU paralyses maybe divided into two great groups,^into 
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atrophic paralyses, and paralyses without marked atrophy of the 
affected muscles. We have learned to recognize the necessary 
hypothesis of the ' trophic ' influence of the ganglion-cells in the 
anterior cornua of the spinal cord as the foundation of this dis- 
tinction. In all cases where the disease affects these ganglion- 
cells, or is situated in the peripheral nerves, so that the trophic 
influence of the ganglion-cells on the muscles can no longer 
exist, we have a degenerative atrophy of the peripheral portion 
of the nerve and of the muscle belonging to it. This degenera- 
tive atrophy is the anatomical cause of the symptoms of the 
electrical reaction of degeneration. 

"If we have to do with a peripheral paralysis, such as a 
traumatic lesion of a nerve-trunk, the portion of the nerve 
peripheral to the point of lesion is separated from its ' trophic 
centre ' in the cord and begins to undergo secondary degenera- 
tion. The first anatomical sign of the degeneration is a break- 
ing down of the medullary sheath into large and small flakes 
and drops. The axis-cylinder is also soon destroyed, so that the 
sheath of Schwann finally incloses only homogeneous fluid con- 
tents, which are in great part rapidly absorbed. At the same 
time there is an increase of the nuclei in the sheath, and this in- 
crease, when the process is long-continued, leads to a decided 
increase of the interstitial connective tissue in the nerve. The 
diminution and final loss of electrical irritability in the nerve 
are perfectly parallel to these anatomical changes, as we can 
easily understand. 

"The degeneration of the nerve involves its finest terminal 
branches in the muscles, but the muscle itself does not remain 
unchanged. The muscular fibres undergo a marked atrophy. 
They become much smaller, their transverse striation is less dis- 
tinct, and they show in part a fatty and 'granular' degeneration 
of their contents. Some fibres show that peculiar, yellow, homo- 
geneous character which we call waxy degeneration. In addi- 
tion to this there is considerable increase of the muscular nu- 
clei, and in the later stages a great new growth of interstitial 
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connective tissue, often associated with a marked deposit of fat. 
These muscles, thus altered, now react only to the galvanic cur- 
rent and in the manner above described. The particular cause 
of this remarkable fact is, of course, still completely unknown 
to us. 

"In the incurable cases the processes of degeneration just 
described gradually advance, but in the cases that recover a 
number of processes of regeneration begin sooner or later. We 
cannot here go into the finer details, which are still, in many 
respects, the subject of controversy ; but it is certain that new 
nervous and muscular fibres are formed, and that, hand in hand 
with the anatomical processes of regeneration, first the volun- 
tary motion and later the electrical excitability of the paralyzed 
parts gradually return again. 

"The same anatomical changes, which we have just de- 
scribed as a secondary degeneration in lesions of the peripheral 
motor nerves, also develop if the primary disease has its seat in 
the anterior cornua of the gray matter of the spinal cord, — that 
is, in the trophic centres themselves. In these cases, of course, 
the form of the disease has nothing to do with it. Both in the 
different forms of the inflammation and primary atrophy, and 
also in new growths which affect the anterior gray matter of 
the cord, a secondary degeneration, with pronounced reaction of 
degeneration, develops lirom the anterior roots of that portion of 
the cord affected to the ends of the peripheral nerves, and even 
to the corresponding muscles. We shall also learn to recognize 
a number of primary degenerations of the peripheral nerves, 
hke primary neuritis, diphtheritic and toxic paralyses, etc., which 
likewise show the anatomical changes, and likewise give, as a 
result of these, electrical reaction of degeneration. In all cere- 
bral paralyses, however, and in those spinal paralyses where the 
cause of the paralysis is situated above the part of anterior gray 
cornua concerned, the degenerative atrophy, and also the reac- 
tion of degeneration, are entirely wanting. 

"We thus see that the reaction of degeneration, in regard 
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to diagnosis, at once permits us to decide that the disease is situ- 
ated in the gray matter of the cord or in the peripheral nerves. 
It does not permit any further distinction. In regard to prog- 
nosis, it teaches us that anatomical changes have taken place in 
the nerves and muscles, from which a restoration is still very 
possible, but at all events it can take place only after the lapse 
of a longer time, — at least, two or three months. We will soon 
learn to recognize a number of mild peripheral paralyses in 
which there is generally no reaction of degeneration. From the 
absence of reaction of degeneration we can then draw the con- 
clusion, with certainty, that no coarse anatomical changes are 
present in the nerve, and that we may expect after the trouble a 
much more rapid recovery, perhaps in three or four weeks. The 
partial reaction of degeneration, above mentioned, is also an im- 
portant symptom in regard to prognosis. It shows that severe 
anatomical changes have taken place in the muscles but not in 
the nerves, and hence it always permits a more favorable prog- 
nosis as to time than in the cases with complete reaction of 
degeneration." 

From Bramwell, page 109 et seq., we may advantageously 
take the following : — 

" In testing the condition of either the paralyzed muscles 
or nerves with the faradic or interrupted current, the following 
points must be noted : — 

" 1 . Whether a muscular contraction is produced or not. 

"2. If a contraction is produced, what is the minimum 
strength of current required to produce it, and whether the 
character of the contraction is in any way altered from the 
normal." 

He then alludes to the necessity of testing opposite corre- 
sponding muscle-groups to ascertain if there are any differences 
of reaction between them. 

" 3. The strength of current and the rapidity {whether slow 
or quicli) of the interruptions required to produce the maximum 
amount of muscular contraction." 
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With the galvanic current : — 

" 1. Whether a muscidar contraction is produced or not. 

" 2.. If a contraction is produced (a) ivhat is the minimum 
strength of current required to produce it ; (b) the order of the 
polar reactions ; (c) the character of the ccmtractions, whether 
healthy or not ; (d) the strength of the current required to pro- 
duce tetanus ; (e) whether the corUractions are more easily excited 
hy slow or quick interruptions of the current." 
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Fig. 10.— Starr's Electric Chart. 
Name : C. E. K C C 

Muscle : Ext. Com. Digit. Sinister. An C C 



Erb gives a number of charts that graphically illustrate the 
curves of the faradic and galvanic currents during successive ex- 
aminations of paralytic conditions, but since the advent of the 
milliamperemeter a new system of records has come in vogue. 

M. Allen StaiT,* in a paper on "Electrical Charts," makes 
excellent suggestions to the effect that the curves from examina- 
tions at different times can be more readily noted with a new form 

* Journal of Nervous and Mental Diseases, February, 1887. 
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of chart (reproduced on preceding page), and that a prognosis 
line can be projected from Ihe points when united by a Une, 
either downward or horizontally, in case of chronicity, or upward 
toward the normal line, which he places at two and a half 
milliamperes. 

As a rule, the older treatises on medical electricity were 
filled with pedantic and uninteresting, scarcely pertinent, appa- 
ratus descriptions and essays on primary physics. Some infor- 
mation on this branch must be presupposed for the reader of 
this book, or its bulk would have to be increased -beyond all 




Fig. 11.— Massey's Cueeent-Controli.ek, oe Rheostat. 

reasonable bounds. For one of the most beautifully written and 
arranged recent text-books on physics, the student can find 
nothing to surpass " Gage's Physics." Old toilers in what used 
to be called "Natural Philosophy" wish that Gage's book could 
have been possible twenty years ago. When such studies are 
now so clearly presented, whereas in former days the matters of 
which they treated were so obscure and speculative, it is a dis- 
grace to the rising generations of physicians that they have 
profited so little by what is now so readily learned ; and Massey 
may well say (page 5 of his recent work): "I have more than 
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once been simply astounded at the lack of acquaintance with 
elementary physics on the part of graduates of our best medical 
schools." 

To assist him in increasing knowledge of such matters I 
shall quote liberally from his second and third chapters. He 




Fig. 12.— Bailey's Ct7ekent-Controi.i-er, or Rheostat. 

describes what he calls current-controllers, but which are gen- 
erally known as rheostats. One that he invented does not vary 
the current from a fraction of a milliampere to the full battery 
strength without shock. "When the crank (1, Fig. 11) is 
placed to the right of the hard-rubber stop, 2, the contact 
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rests entirely on the glass and the ch'cuit is broken. Moving 
it slightly in the direction of the arrow, it soon touches the 
graphite mark and permits the least amount of current to pass 
through, since the current must pass through the whole length 
of the graphite, — a poorly conducting medium. As the crank 
is slowly brought down from the point of rest and up to the 
other side, there is a progressive, gradual increase of current, 
until, finally, the thick graphite and the lead at the left of the 
rubber button are reached, when the whole power of the battery 
is turned on, there being no resistance in the controller. A 
reverse action turns the current off." 




Fig. 13.— The Flemmins Mii-LiAMPfiREMETER. 

Another rheostat, of which there are some modifications 
in the market, is Bailey's, which was " made by the Law 
Telephone Company, of New York, to control the strength of 
currents used in telephone-exchanges, and is a development of 
the water-tube and rod, the rod being replaced by four broad 
carbon plates, giving immense surface-contact with the water 
when fully immersed. The plates taper to points below, and 
by means of a ratchet and pinion may be gradually immersed 
into the water and raised out of it, giving an exceedingly wide 
range of resistance and enabling the current to be varied without 
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the possibility of shock from zero to any desired number of 
milliamperes." (See Fig. 12.) 




Fig. 14.— The McIntosh MilliampEeemeteb. 

Massey describes two forms of milliamperemeters, — the 
Flemming and Mcintosh, — illustrations of which are taken from 
his book. (Figs. 13 and 14.) 



"'lllllW 









Fig. 15.— The Babkett MilliampSbemetek. 

I add to this another form made by the John A. Barrett 
Battery Company, of Baltimore, Maryland. (Fig. 15.) 'Ingenious 
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devices for admitting increased scale-reading are attached to 
some of these meters. 

There are many excellent stationary batteries with appur- 
tenances, but for neurological purposes I know of nothing that 
surpasses Barrett's sealed chloride-of-silver cells, illustrations of 
which are given here. I have had several of these batteries in 
constant use for four years, and their voltage is but slightly re- 
duced. The fifty-cell galvanic weighs but eleven pounds and 
measures six by seven by ten inches. Renewal of the cells may 
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not be needed for years. Its portability and cleanliness, together 
with other good features, make it the medical battery of the age. 
A faradic attachment or separate faradic batteries may be used 
in connection with the galvanic. 

Massey, page 34, says : " Exactness of record is amply at- 
tained if the number of milliamperes is given, together with the 
name and dimensions of the active pole and the duration of the 
application. 

" Such experiments will also show the thoughtful student 
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FIG. 17.-FIFTY-CELL (No. 1) Gai-vanic BATTERY. (Case open, ready for work.) 




Fio. 18.— Split-top Faeadic Batteky. 
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that a galvanic battery, or any other source of amperes or milli- 
amperes of current, is a reservoir of this peculiar form of energy, 
and in giving it out obeys lavs^s singularly- analogous to those of 
the force stored in a reservoir of water. If we examine a stream 
of water issuing from a reservoir (Fig. 19) we will find two 
qualities in it which it will be somewhat difficult to separate in 
the mind, — pressure and volume. The former is the force by 
which water transports itself, and depends on the height of the 
water in the reservoir. It is the same in all pipes issuing from 




Fig. 19.— Diagbammatio Representation of the Cause of Flow in 
Hydraulic Cubbents. 
The pressure, measured by a vertical scale of feet, Is due to the elevation of 
the source or reservoir. The amount of water delivered will depend on the 
calibre of the pipe as well as on the height of this pressure. 

it, whether large or small. The volume of water canied by a 
pipe, on the other hand, depends on the size and length as well 
as on the pressure. In electricity (Fig. 20) the peculiar force 
by which it transports itself is called electro-motive force, and is 
likewise independent of the size of the wire or excellence of the 
conductor. It is measured in volts. In galvanic batteries the 
number of volts of this ' pressure ' depends on the number and 
volt-power of the cells when serially arranged (placed one after 
another). 
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" The ' volume ' of the electric current is equally analogous 
to that of the water current, for it depends jointly on the height 
of the pressure (the number of the volts) and the size of the 
conductor (the diameter and length of a wire, if a metal, and 
the conductivity, breadth, etc., if a living compound). It is this 
result of the pressure through the resistance — this volume of the 
current — tliat is indicated by a meter. For medical purposes it 
is measured in milliamperes, or thousandths of the commercial 
ampere, a unit adopted in 1881 for the measurement of current- 
volume. 




Fig. 20.— Diageammatic Representation of the Cause of Flow in 
Electbic Ctjerbnts. 
The pressure (or electro-motive force), measured by a scale of Tolts, is due 
to the elevation of the electric level of the positive end of the conductor by the 
particular generator in use. The amount of current delivered will depend on the 
size and conductivity of the wire as well as on the height of this pressure. 

" The Milliampere. — It follows, from these facts, that the 
milliampere is the medical unit of electricity itself in transit, 
just as the gallon per minute is the unit of a water current. The 
exact number of these units passing through a patient at a given 
time will always be shown if we have a good meter placed in 
circuit with the patient. 

" The volt, on the other hand, is merely a unit of measure- 
ment of the pressure at which a current is delivered. Its use is 
to overcome the resistance ; hence, the number required and the 
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resistance to be overcome. The number of these units possessed 
by a current has no medical value unless the interruption action 
of the current is desired. 

" The ohm is the unit of measurement of the resistance that 
a current meets in a circuit. In the medical use of electricity it 
is an important factor, since there is so much resistance to be 
overcome ; but it is, after all, but the measure of a negation, so 
far as actual working results go." 

Ten years ago, at the meetings of the Chicago Electrical 
Society, of which I was vice-president, the electrical engineers 
deplored the inaccuracy of measurements in those days, but we 
have lived to see wonderful changes made for the better in this 

E 

and other electrical matters. The old formula, C = ~ , can 

E- + 1' 
now be translated into : Current in amperes = electro-motive 

E 

force in volts divided by the resistance in ohms, so that C ^ — ^= 

E 

E = C R, or R -. 

C 

Examples. 

60 volts 

C = = 12 ampferes. 

5 ohms 

E = 2 ampferes X 25 ohms = 50 volts. 

800 volts 

R = = 80 ohms. 

10 amperes 

The use of the absolute galvanometer has explained ap- 
parent discrepancies in the resistance the human body offers to 
the passage of the galvanic current. Da Watte ville* had re- 
marked variations between the galvanometer records and the 
number of cells used, and, in common with many others, blamed 
the galvanometer with inaccuracy, but he. Waller, and Stone, 
independently, ascertained that the explanation lay in the 
changes of resistance in the patients. For instance, with four 
Leclanche groups, of three cells each, a current-strength of two 
milliamperes was obtained from each group. After joining the 

* Neurolog. Ceatralblatt, No. 9, 1886. 
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groups in succession with 3, 6, 9, 12 elements, Ohm's law 
should have afforded 2, 4, 6, 8 milliamperes ; but in practice 
there was an increase from 2 to 5, 8.5 and 11.8 milliamperes. 
De WattevUle concludes that in the usual medical uses of elec- 
tricity the body resistance diminishes with the increase of the 
electro-motive force. Sudden reversal of current temporarily 
increases the recorded current-strength, but the needle soon 
returns to an equivalent indication as before the reversal. 



CHAPTER XII. 

DIFFERENTIAL DIAGNOSIS. 

Acute myelitis may be caused by a concussion to the spine, 
by exposure to cold and wet, by general inflammatory condi- 
tions, by diseases such as small-pox, diphtheria, typhoid, syphilis, 
and cord compression, or by diseased bones, tumors, or thickened 
membranes. It may accompany Erichsen's disease, but it is ob- 
served that in such cases the acute or chronic myelitic symptoms 
preponderate, and thus there is aff'orded another disproof of the 
fright causation of concussion symptoms in toto. Acute mye- 
litis may be general, central, transverse, unilateral, or dissemi- 
nated ; and a further division may be made into traumatic, 
syphilitic, and idiopathic. The bulbar is an important form of 
central myelitis. There is great variability in the symptoms, 
due particularly to the different degrees of acuteness and the 
location of the inflammatory process. 

In the premonitory stage there are in some cases derangements 
of sensation, as numbness, tingling, or slight pain in the limbs 
and back, and mild fever and malaise ; in others a chill is fol- 
lowed by rapid temperature increase. Sometimes paralysis, 
anaesthesia, etc., develop so rapidly as to suggest cord hsemor- 
rhage, or the premonitory symptoms may be lacking. 

The stage of irritation is attended with both motor and 
sensory symptoms, such as painful sensations, hypersesthesia, 
myalgic pains, and sometimes jHiin in the hach, luliich is not in- 
creased hy movements of the spine, and this pain is never very 
prominent unless cotoplicated with meningitis. In this ability 
to move the spine without increasing the pain, and in the ab- 
sence of rigidity of the back, we have a means of separating 
myelitis from Erichsen's disease, irnless the ttoo conditions 
co-exist. 

(259) 



260 SPINAL CONCUSSION. 

Shooting pains occur sometimes in myelitis and are absent 
in Erichsen's disease, when wicomplicated. 

The girdle sensation occurs more frequently in myelitis 
than it does in Erichsen's disease. It is an early and very per- 
sistent symptom in the former. It indicates irritation of the 
posterior nerve-root fibres in both complaints. 

Twitchings, tremors, cramps, and spasms, and, in some cases, 
bladder symptoms occur, such as increased frequency of micturi- 
tion, spasm of the detrusor, or loss of expulsive power. 

The destructive stage develops paretic increase, or paral- 
ysis may quickly follow with analgesia and anaesthesia, often 
of the " dolorosa " sort, which was described by Charcot as 
attended with a diflfused sensation of vibration and pain in the 
whole of the affected extremity. Many cases exhibit serious 
impairment of the bladder and rectal functions ; constipation is 
common, and sphincter paralysis may ensue. Bed-sores often 
appear on the ansBsthetic side, which is opposite to that of the 
cord-lesion. Cerebral symptoms are rare. 

The reflexes are not impaired unless the reflex arc of the 
part is involved, and may be increased in inferior parts if secon- 
dary descending degeneration involve the pyramidal tracts, arrest- 
ing cerebral control. 

When the cervical region is affected the upper and lower 
limbs may be paralyzed; priapism, hyperpyrexia, heart and 
pulse rapidity or irregularity, with, at times, prsecordial pains, 
may exist. 

Respiratory derangements may be caused when the lesion 
is in the upper cord, with dyspnoea, asphyxia, and bronchial ob- 
struction, with cough, difficulty in breathing, and expectoration. 

The acute stage may terminate in death or a chronic mye- 
litis. Improvement may follow with re-establishment of general 
health, lessened sensory derangements ; rarely is there a perfect 
cure, as paraparesis, paraplegia, or monoplegia, with spastic 
rigidity may persist or increase, necessitating the use of crutches 
or cane. 
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Chronic myelitis is induced by the same causes and often 
follows upon the acute attack. Divisions may be made into 
transverse, disseminated, annular (when on the cord surface), 
focal, or general ; further classified as syphilitic, compression, 
traumatic, and idiopathic chronic myelitis. 

It may appear gradually with the same sensory derange- 
ments, as in the acute form, as numbness, "pins and needles," 
and with motor troubles, such as leg weakness, bladder diffi- 
culty, and obstinate constipation. 

The paralysis is usually paraplegic ; most cases of chronic 
pa,raplegia depend upon chronic myelitis, or an acute myelitis 
that has become chronic. The trophic condition of the muscles, 
the state of the reflexes, and, indeed, all the symptoms depend 
upon the precise location and extent of the lesion. Often 
rigidity of the muscles is combined with loss of motor power, 
and myelitis is the most frequent cause of spastic paraplegia, — 
a circumstance which Bramwell emphasizes as necessary to keep 
in view in the diagnosis of supposed cases of primary lateral 
sclerosis. 

"The general health is usually well preserved, and the 
other organs and systems are, as a rule, healthy ;" a state of things 
noted by that author (page 2.58) and attested by the experience 
of others. But the paralysis, nevertheless, may eventually be- 
come complete, to the extent of confining the patient to his 
bed ; sloughs, cystitis, kidney, lung, or bladder complications 
may develop as direct consequences. When the myelitis is 
caused by compression and the membranes are involved, the 
symptoms become complex and partake of those characteristic 
of extra-medullary lesions. 

The course is usually very protracted ; death is frequent by 
extension of the disorganization, occasional arrest of the process 
occurs, and veiy exceptionally a cure is complete. 

Acute leptomeningitis spinalis is most frequently caused by 
exposure to wet and cold, and, in some cases, by blows upon 
the spine, or by other traumatic influences. The onset is with 
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headache, mitabihty, vomiting, sHght fever, and maybe a rigor 
or convulsion. The spinal symptoms are more of an irritating 
than destructive character. 

Pain in the back is increased by the slightest movement, 
hut not usually aggravated hy pressure or taps on the spine, 
which signify irritation of the sensory filaments in the mem- 
branes, ajid afi"ord a resemblance to symptoms of Erichsen's 
disease, in which, in addition to the spinal-root irritation, there 
are evidences of external, but adjacent, inflammatory or irrita- 
tive conditions existing in the spinal, osseous, and ligamentous 
structures. 

Shooting pains (hypersesthesia) exist, with spa'sms and 
muscle tenseness, and, in consequence of the muscular con- 
tractions, there is spinal rigidity, often with retracted head or 
other cramped positions. There is a tendency to draw the 
legs up to the body in bed, and, in fact, an apparent endeavor 
to ease by flexion the irritated muscular . areas. Constipation 
is frequent and bladder troubles are occasional. Paralyses and 
sensory aberrations may follow. The fever is irregular and 
may reach 104^ F.; there is intense suffering and sleeplessness, 
and emaciation may rapidly take place. When the membranes 
of the cord are alone affected cerebral symptoms are absent. 
Death may occur in a few days, but in traumatic and tubercular 
cases the tendency is to become chronic. 

Ghronic leptomeningitis spinalis may result from the 
acute attack or gradually be induced by the same causes. 
There is no fever in the gradual cases. The prominent symp- 
toms are: pain in the back, " increased by. movement, sometimes, 
however, amounting only to heavy, dull discomfort, and accom- 
panied by some stiffness of the back, and, when in the cervical 
region, by some retraction of the head. The pain is increased 
by pressure on the spine, and its increase by movement may 
cause a fixation of mobile parts, as the neck, in some abnormal 
position. Tlie pain is apparently due to the irritation of the 
meningeal nerves, and the rigidity is to be regarded as a reflex 
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eiFect of this irritation."* The back may be very sensitive to 
heat or cold, and a hot or cold sponge applied to parts of the 
back may reveal the chief seat of the disease. 

Motor weakness may j)roceed to paralysis of limited parts. 
Wasting, with diminished or abolished reflexes, may supervene, 
and other symptoms of chronic myelitis be also present. The 
prognosis is uncertain, depending usually upon complications. 

Meningo-myelitis, frequently mentioned by Erichsen, is a 
combination of the two inflammatory conditions often found 
co-existing, but not necessarily, with Erichsen's disease, except 
as a frequent consequence thereof 

Some major symptoms of spinal concussion, or of that 
particular kind we denominate Erichsen's disease, closely resem- 
ble, if they are not identical with, those found in meningitis and 
myelitis of a chronic career, and, indeed, those inflammatory 
disorders may be merged with concussion symptoms inextricably; 
but, while meningo-myelitis may complicate, it can be readily 
separated from Erichsen's disease by the former not necessarily 
being attended with insomnia, headaches, inco-ordination, the 
peculiarities of appearance, the demeanor, the disposition, par- 
ticularly the emotionalism and special-sense alterations; memory 
defects, vertigo, flushings, sexual impairment, appetite lessened, 
business-ability loss, hyperidrosis, cold extremities, and particu- 
larly the electrical-reflex quantitative, with absence of quali- 
tative, change. Myelitis aff'ords the reactions of degeneration 
which are not present in Erichsen's disease, and priapism occurs 
at times, which is more a myelitic than concussion symptom. 

Pachymeningitis externa symptoms are mainly those of 
Pott's disease of the spine, which is frequently a cause; and, 
even when it is dependent on a thickened dura, from extensive 
exudates, the compression symptoms are so localized that errors 
of diagnosis should not occur, the main seat of symptoms being 
below the level of the lesion. 

Pachymeningitis interna hemorrhagica is usually both 

* Gowers' Diseases of the Nervous System, vol. i, p. 199. 
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cerebral and spinal, and the symptoms are those of a chronic 
and ill-defined meningitis, such as back pains, rigid spine, 
shght motor and sensory irritation, and impairment. Meningeal 
haemorrhages are likely to occur with symptoms of cerebral 
hsematoma. 

PacJiy meningitis interna . hypertrophica is a chronic thick- 
ening of the internal surface of the dura mater confined to 
the cervical cord, producing such characteristic sensory, motor, 
and atrophic conditions, with contractures and deformities, as 
are not to be confused with the peculiarities of Erichsen's 
disease. 

Polio-myelitis anterior acuta is mainly a disease of infants, 
being rare in the adult. It is an inflammation of the anterior 
cornua of gray matter and exhibits characteristic paralytic 
symptoms, which appear at once, and not later, as in other 
disorders. One or more limbs may be involved, or even part 
of a limb. Remak describes an upper- and fore- arm type. The 
presence of degeneration reactions, with absence of sensory 
disturbances, sufliciently characterize this disease, apart from 
other spinal ailments; and it should not be confused Avith 
ordinary acute or chronic myelitis occurring in the anterior 
spinal gray, particularly when associated with sensory disturb- 
ances indicating posterior cornua involvement in addition. 

Polio-myelitis anterior subacAita is a rare disorder, with 
myelitic symptoms, caused by disease restricted to the anterior 
cornua of the spinal cord. In the ascending type the lower leg 
is first aff"ected by a paralysis which extends upward, and 
next the finger extensor muscles are attacked, with arm paral- 
ysis occurring later. In the descending type the upper ex- 
tremities are the first and the lower the last to suffer. Though 
there may be some aching in the back, other sensory derange- 
ments are not marked, and there are no cerebral symptoms. 

Progressive muscular atrophy is a gradual "drying up" 
of one set of muscles after another, with some myalgia, but 
no other disturbance of sensibihty. The patient is often 
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■unaware of the presence of the disease until advanced atrophy- 
has occurred. The "skeleton-men" of the museums are vic- 
tims of this spinal disorder, which is due to a localized disease 
of a portion of the anterior gray cornua. 

Primary lateral sclerosis is a rare disease, of unknown 
origin, located in the crossed pyramidal tracts of the spinal cord, 
causing spastic paraplegia, without pain, but with exaggerated 
reflexes and ankle-clonus. The staggering gait of this disease 
resembles that of a badly-intoxicated person, and is its most 
noticeable peculiarity. 

Secondary lateral sclerosis is similarly attended with motor 
weakness in the legs, rigidity, spasms, and increase of the deep 
reflexes; but sensory disturbances, due to posterior nerve-root 
pressure, accompany this form. Its origin is in a transverse 
myelitis or slow compression of the cord. One side may be 
affected by a descending degeneration of the crossed pyramidal 
tract from the brain. As in chronic myelitis, of other types, 
the major concussion symptoms are absent, such as back pains, 
rigidity, insomnia, headaches, emotionalism, etc. 

AmyotropMc lateral sclerosis is an affection of the pyramidal 
tracts and anterior cornua, in which the symptoms of progress- 
ive muscular atrophy,- primary lateral sclerosis, and pachy- 
meningitis cervicalis hypertrophica are united. It is invariably 
fatal and not likely to be confused with other spinal disorders. 

Locomotor ataxia, or tabes dorsalis, from disease of the 
posterior columns of the cord, is characterized by inco-ordination, 
walking being difficult unless the patient can see the motions 
of his feet; lightning pains, often abolition of the tendon 
reflexes, visible ocular troubles, decided general anaesthesia of 
both sides, retarded sensation conduction, girdle pains, and skin 
hypersesthesia. The disorder is chronic and may last twenty 
years. Long remissions may occur, during which there may 
be decided improvement or an arrest of the symptoms at any 
stage; but often some accident or intercurrent sickness may re- 
start the disorder upon its course, or such renewal of symptoms 
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may occur without assignable cause. The form of insanity 
known as paretic dementia is sometimes associated with or 
follows from locomotor ataxia. Vertigo and headache are 
uncommon. Sleep, appetite, and digestion are apt to be good, 
and when insomnia exists it is usually from the persistence 
of sharp pains, and their cessation enables the patient to fall 
into a sound slumber,— a condition markedly different from that 
of Erichsen's disease, where the sleep is constantly disturbed. 
It is now well established that tabes may be caused by a spinal 
concussion. 

Cerebrospinal sclerosis may be induced by a blow on the 
head or spine, and consists in disseminated nodules or patches 
of degeneration scattered through the nerve-centres, and some- 
times in peripheral nerves. Visible jerking tremors, advancing 
to general shakiness on attempting voluntary movements, with 
comparatively insignificant sensory disturbances, are the essen- 
tials; and, in the absence of back pains, rigidity, sleeplessness, 
and other symptoms, it differs decidedly from Erichsen's disease. 

Paralysis ascendens acuta, or Landiy's ascending paralysis, 
is a formidable disorder, of which the morbid anatomy is un- 
known, with an average duration of from eight to tweh'e days. 
Some cases end fatally in three days up to three weeks. Only 
a few recoveries are known. There are no sensory derange* 
ments, no degeneration reaction, nor atrophy. The disease begins 
by paralysis in the toes, with an upward paralytic tendency, 
until there is general paralysis and the medulla is involved, and 
death occurs from asphyxiation. 

Tlie compression disorders, such as proceed from tumors, 
haemorrhages, effusions, bone dislocations, etc., are sufficiently 
localized and distinct in their symptoms to require but bare 
mention here. 

Hysterical paraplegia is essentially a disease of the female, 
and occurs oftenest in young and hysterical women. It may 
come on gradually or suddenly, and be incomplete or complete. 
The legs may be flaccid or rigid, ankle-clonus may be present, 
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and there may be a close resemblance to spastic paraplegia. The 
reaction of degeneration is never present; all forms of skin 
sensibility may be abolished, together or separately; retention 
of urine is common ; after a fit of emotional disturbance the 
urina spastica, or great quantities of limpid urine, may be 
passed. The previous hysterical character of the person, -with. 
the fades hysterica of Todd and the usual uterine or ovarian 
disturbance, should be duly regarded. But organic disease may 
exist in an hysterical person, and a paraplegia be due to that 
instead of to a functional derangement. 

Hysteria in general has been discussed by Putnam, Charcot, 
Oppenheim, Erichsen, and others', in its relation to spinal con- 
cussion, with the result of establishing the fact that the 
emotional, sensory, and motor troubles of a genuine case of 
Erichsen's disease are not hysterical, and have but a superficial 
resemblance to hysteria. Furthermore, it should be borne in 
mind that hysteria itself is a genuine enough complaint, some- 
times a fatal one, and indicates a depraved nervous control 
which may, particularly in a female, with or without predispo- 
sition, have its origin in traumatism or fright. I have known 
the latter to cause hysterical insanity, which is as real and as 
"functional" a disorder as melancholia. Sickness or injuries 
notably have some, if not many, hysterical symptoms as a com- 
plication. There are some hysterical persons who are such by 
reason of faulty training, congenital defects, or other lack of 
proper organization; nevertheless, their condition is a pitiable 
and often irremediable one, and may be as much so as that of 
an epileptic or idiot. 

Page's use of the term hysteria to indicate "loss of control 
and will-enfeeblement," under the heading of *' Functional or 
Neuro-mimetic Disorders," may as properly be extended to in- 
clude most forms of insanity and bodily diseases. Moral treat- 
ment alone may benefit hysteria, and so it may also insanity, and 
even organic bodily diseases, within certain limits. 

Erichsen well says that the term hysteria has been used 
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"to hide our ignorance of what this condition really consists. 
To me, I confess, the sight of a man of middle age, previously 
strong and healthy, active in his business and in all the relations 
of life, suddenly rendered 'hysterical,' not merely for a few- 
hours or days, by some sudden and overwhelming calamity that 
may for the time being break down his mental vigor, but con- 
tinuously so, for months or years, is a most melancholy spectacle, 
and is a condition that certainly, to my mind, is an evidence of 
the infliction, in some way, of a serious, and for the time being, 
disorganizing injury of the nervous system, though, happily, 
that injury is not in general of a permanent nature or attended 
by organic changes." 

The liability of hysteria complicating or being caused by 
spinal concussion should be placed upon the same plane as that 
of other disorders, such as tabes, syphilis, etc. A predisposition 
may exist in an hysterical person to render the emotional and 
some sensory and motor symptoms more pronounced, but that 
hysteria alone may cause Erichsen's disease, or anything resem- 
bling it, except very superficially, has been fully disproven by 
Knapp, Putnam, Oppenheim,. and the admissions of Charcot; 
the latter was doubtless led into error at first by the well-known 
impressionability of the French, who afford more hypnotics, hys- 
terical persons, and excitable neurotics than most other people. 
Charcot and his school could experiment with auto-suggestion 
many years, with far less results, upon the English, Germans, 
Scandinavians, and especially Hollanders. Essentially this is 
the method of the " Christian Scientists," and other such igno- 
rami. Undoubtedly many " cures " are effected by such people, 
where little or nothing was the matter, by solemnly insisting 
that there is nothing the matter ; but when the ailment is genu- 
ine, beyond doubt, it can no more be cured by such means than 
auto-suggestion can institute a real Erichsen disease, or anything 
that closely resembles it, in a previously healthy person. 

When there is such wide-spread ignorance of the nature 
of Erichsen's disease, even among physicians, it is not probable 



DIFFERENTIAL DIAGNOSIS. 269 

that the symptoms are due to suggestion from medical attend- 
ants, for with such misinformation paralyses and rigid legs 
would predominate, as in my Case II of probable malingering, 
those features being the most likely to pass current among the 
laity and poorly-educated medical men as evidences of concus- 
sion symptoms. 

There is no doubt but that many cases of imposture, 
absurdly apparent as such to the informed, have succeeded in 
securing damages, through want of knowledge on the part of 
the laAvyers of the defense as to what constituted concussion 
symptoms, 

The matter of nervous mimicry of organic diseases in gen- 
eral was discussed by Sir James Paget, whom Page quotes ex- 
tensively. The entire ground has been more carefully and 
recently traversed, as mentioned in other parts of this book. 
Buzzard* discusses the " Differential Diagnosis between Certain 
Hysterical Conditions and Myelitis," in which he found that 
electrical tests, as a rule, sufficed to tell them apart. 

Conscious and unconscious exaggeration of symptoms may 
complicate genuine cases or constitute a large element of fraud. 
About the most laughable instance of downright shamming I 
ever met was in a fairly well-to-do butcher, who desired an in- 
crease of pension from the government for alleged injuries sus- 
tained in the late war. Throwing him upon his own resources 
for symptom descriptions, he said that he was " diseased in his 
nerves," but, as he could not tell in what way, a few suggestions 
of absurd troubles were promptly acknowledged : — 

His neck felt as though it were a yard long. 

He slept only by alternate hours. 

He dreamed the same thing every night for a year. 

One leg felt as though it were burning up and the other as 
though frozen. 

He said his sense of smell was lost, and he pretended not to 
be able to recognize strong ammonia, though it made him 

» Diseases of the Nervous System. London, 1882. 
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gulp and his eyes water when a bottle of it was applied to 
his nose. 

When I asked him if he did not • see a cross constantly 
present before one eye and a circle before the other he gave 
rather a faint assent, as it dawned on his fraudulent and stupid 
intellect that there were such things as tests for imposture. 

A perfectly honest plaintiff may, through emotional dis- 
turbance, exaggerate his symptoms without knowing it; or 
many litigants, Avith the silly idea that they are helping the 
lawyers, may lie about their symptoms. They should be re- 
peatedly and sternly warned against any such attempts to 
deceive, either the lawyer or physician, as dangerous to their 
interests. 

Litigation symptoms, so called, are not a necessary part of 
Erichsen's disease, and hence should be differentiated from the 
other troubles as too frequently superimposed upon concussion 
derangements. The essential element is worry-aggravatio^i of 
the disease. All the facts as to the amount of damages claimed 
and the prospects of a settlement or the suit dragging along for 
years should be considered in the light of business annoyances, 
which we know are often alone sufficient to destroy health and 
mental peace in previously healthy persons. The effect of liti- 
gation of any kind, other than damage suits, is to disturb mental 
and bodily equilibrium ; it debilitates and irritates. In damage 
suits it is to be considered as aggravating, but not as productive 
of the symptoms of Erichsen's disease. 

Malingering. — In Dunghson's " Medical Dictionary " and 
Ogsten's " Medical Jurisprudence," as well as elsewhere, classi- 
fications of feigned diseases are made, Ogsten's being — 

" 1. Feigned diseases strictly so called, or those which are 
altogether fictitious. 

" 2. Factitious diseases, or those which are wholly produced 
by the patient, or, at least, with his connivance ; and to these 
have been added, by some -syriters, 

" 3. Exaggerated diseases, or those which, existing in some 
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degree or form, are pretended by the party to exist in a greater 
degree or different form. 

" 4. Aggravated diseases, or those which, originating in the 
first instance without the person's concurrence, are intentionally 
increased by artificial means." 

The disposition to sham, to defraud, to play the hypocrite, 
to delude, to pretend, is an all too universal trait, but one that 
has been legitimately inherited from our most remote and beast- 
liest of ancestors. It is essentially a trait most conspicuous in 
the fox, opossum, snake, and other animals that are compelled 
to resort to strategy or stealth to procure a living or to escape 
enemies. The human exhibition of the propensity, as exhibited 
most frequently in politics, in the church, in society, and in 
business, has the identical animal origin, and the doctrine of 
evolution teaches us that the " manliest man " is he who despises 
intrigue, subterfuge, falsehood, and prevarications, and pursues 
a straightforward, frank, fearlessly honest course in life, even 
though it entail apparent disadvantage. The real advantage 
comes in preservation of self-respect and freedom from manifold 
" carking cares," which latter the atavistic sneak, however 
wealthy, cannot escape. 

This moralizing is pertinent in connection with my claim 
that the previous good character of the plaintiff entitles his 
assertions to respect if not to full credence. If the man is a 
politician and a low character generally his claims should be 
regarded with suspicion. 

Malingerers, as a rule, are of this low type, possessed of a 
species of low cunning that links them to animals ; and they are 
as truly reversionary to a primitive animal disposition as are the 
other monstrosities, mentally and physically arrested in develop- 
ment, that Rokitansky preceded the evolutionists in properly 
classifying. This trickiness is very apt to be associated with 
other mental defects, such as stupidity or a craftiness that over- 
reaches itself All these matters should be properly considered 
by the physician, and if he knows what constitutes Erichsen's 
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disease it is next to impossible to impose upon him with any 
medley of nonsensical symptoms such as the ignorant assume, 
and almost invariably the malingerer is ignorant ; for the mental 
breadth necessary to successfully feign this disorder would cer- 
tainly deter the possessor of that intelligence from so doing. 

Tidy and other authors on medical jurisprudence may be 
referred to, especially for starvation tests in suspected simula- 
tion. The well-known symptoms of bromism in the fetid 
breath, the eruptions, the mental hebetude should be remem- 
bered where the excessive use of the bromides is alleged or sus- 
pected, and the great value of electrical tests, when properly 
used, should also be recalled. 

An ignorant or a skilled malingerer may easily impose 
upon an ignorant physician, exactly as the uninformed in every 
department of life may be taken advantage of in business. 
Neither an ignorant nor skilled malingerer can impose, upon 
the educated physician who has proper opportunities for investi- 
gating the alleged complaint. Of course it is to be taken for 
granted that this is exclusive of the honesty or dishonesty of the 
physician, who may possess either, whether he is unlearned or 
highly skilled, for it is conceivable that a medical man may lend 
himself to fraud ; but I think the tendency of a scientific edu- 
' cation is to inculcate truthfulness in all things, though in no in- 
stance must skill and honesty be considered inseparable, and, 
on the other hand, very stupid persons may be perfectly reliable. 

The physician familiar with a certain disease does not need 
rules for the detection of simulation, as feigned symptoms un- 
failingly strike him as grotesque. The bank-teller need not be 
told how to distinguish counterfeit coins. 

Paraplegia J)epending \ipon Idea. — Under this term Dr. 
Russell Reynolds described certain cases of paralysis depending 
upon imagination in which there was no intention to deceive, 
and the patients thought they really were afflicted with some 
organic disease. Some of these Avere doubtless hysterical, others 
hypochondriacal, and still others diflFered from either. They 
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were of nervous temperaments, exhibited in twitchings, start- 
ings, and fibrillary tremors ; myalgic pains were common ; the 
heart was easily excited ; fatigue was readily produced by exer- 
tion or excitement ; in short, they were neuropathic. They 
were sleepless and restless, rising early and unrefreshed ; the 
stomach was deranged and constipation common ; reflexes ex- 
aggerated, muscles soft and flabby ; there was general but not 
localized wasting ; sensibility was not afi'ected, and no bladder 
trouble existed. " The loss of motor power is seldom, if ever, 
complete, and often presents anomalous characters; for example, 
a patient who can neither stand nor walk will move the legs in 
any direction when in bed. ' Ideal paraplegia ' often lasts a long 
time, it may be years, and it is sometimes most difficult to cure," 
says Reynolds. The absence of the peculiar, constant insomnia, 
the back symptoms, the emotional disturbances, and any of the 
sensory observations of Erichsen's disease distinguish this mainly 
hypochondriacal disorder apart. 

Malarial paraplegia, rare even in malarial districts ; interv 
mittent in character ; organic symptoms are absent, and it has 
nothing in common with Erichsen's disease. 

Ancp,mic jyaraplegia, from cessation of blood-supply to the 
lower end of the cord. Bramwell states that weakness of lower 
extremities may follow in some cases of aortic regurgitation. 

Alcoholic Paraplegia. — Broadbent, Wilks, Buzzard, and 
others have shown that in this there is a dose resemblance to 
acute ascending paralysis in the order of development, the de- 
generation reaction, and myalgic pains. Abstinence from alcohol 
causes recovery. 

Aneurismal Paraparesis. — I have had a few cases of ab- 
dominal aneurism, where, in addition to the solar-plexus press- 
ure and other symptoms of aneurism, there was a marked leg 
paresis, a giving out of the ability to perambulate. I corre- 
sponded with Dr. Eoberts Bartholow concerning one such case, 
in which he diagnosed the aneurism and cured it. The case 
had been pronounced one of ataxia by other physicians. 

18 
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Neurasthenia spinalis is common in males between the ages 
of twenty-five and forty, and is characterized by leg weakness 
and general fatigue. The back and legs ache, and there may 
be spinal tenderness, some parsesthesia, but no anaesthesia, and 
the tendon reflexes are exaggerated. Sleep is unrefreshing. 
Sexual excess is the most frequent cause. 

There is no fixation of the spine, disturbed sleep, pain on 
moving the back, emotionalism, etc., as in Erichsen's disease. 

Spinal irritation occurs between the fifteenth and thirty- 
fifth year, oftener in women than men, with pain in the back, 
tenderness of the vertebral spines, the pain being "dull, sicken- 
ing " between the shoulder-blades or lower dorsal region, and 
sometimes down the sciatic nerves. The motor functions of the 
cord are intact, and in this particular, as well as in many others, 
it totally differs from Erichsen's disease. The origination can 
usually be traced to nervous exhaustion. I knew one case to be 
caused by overstudy in a young lady of eighteen. 

Cerebral concussion may have occurred with the spinal 
concussion, but the loss of consciousness, vomiting, irritative 
phenomena, and sometimes paralytic, not paretic, consequences 
of cerebral concussion are notoriously absent in spinal concus- 
sion, in ivhicJi there is no loss of consciousness nor other stages 
of the cerebral disturbance. Further, the cerebral injury often 
produces opposite hemiplegia, and the paresis of spinal concus- 
sion is unilateral. It is worth remembering that a blow upon 
the head may produce spinal, and one upon the spine cerebral, 
symptoms by transmission. 

Traumatic itisanities from head wounds ai'e usually charac- 
terized by either profound dementia (great stupidity) or grand 
delusions, extreme suspiciousness, great irritability, epilepsy, 
logical perversion, and passionate outbursts. As Kraff't-Ebing 
has shown, the spinal-concussion type differs utterly from these 
symptoms in the dejection, self-concentration, the dwelling upon 
the accident, the anxiety, etc., and I incline to the belief that 
melancholia is the more frequent mental derangement, when it 
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does occur, attending spinal injuries, Avhile this depressed 
psychosis is plainly not observed in mental disorders following 
head wounds. 

Spinal ancemia is not now regarded as properly designating 
any set of symptoms. It was a hypothetical, unproved disorder 
at the time Erichsen wrote, and has been abandoned through its 
supposed symptoms being absorbed into other ailments. 

Syphilis may cause a great array of spinal disorders, mainly 
such as are induced by neoplastic growths in general, such as 
membrane thickening, pressure symptoms, interferences with 
cord functions at various levels through disseminated or focal- 
ized gummata, but there is no tenderness of the back nor in- 
ability to rotate or flex the spinal column ; the insomnia does 
not exist, and syphilis cannot cause Erichsen's disease nor a 
sufficient portion of its symptom-grouping not to be distin- 
guished apart. Fleeting and excruciating pain and paralyses 
characterize syphilis, and there is a syphilitic insanity recog- 
nizable by alienists. 

Elieumatism could never be seriously urged as resembling 
Erichsen's disease in symptomatology. 

Sprains, strains, and ivrenclies of the spinal region, such 
as ordinarily occur without involving important structures, do 
not set up the persistent, agonized, enduring Erichsen's disease ; 
hut when the deeper nerve-structures are injured, sprains, strains, 
and wrenches are as potent as blows upon the back or general 
concussion in instituting concussion symptoms. 

Surgical shade is often confused with the " nervous shock" 
of Page. The former is a transient condition and the latter a 
mere fabrication. 
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CHAPTER XIII. 

PATHOLOGY. 

Spinal injury, with or without bone fracture or dislocation, 
has caused myehtis, meningitis, and, more often, meningo- 
myeUtis for the two pathological conditions generally exist 
together, particularly when chronic. OUivier, Abercrombie, and 
Erichsen were certainly justified by the pathological knowledge 
of their periods in referring the symptoms to inflammatory cord 
conditions. Chronic meningitis with less myelitic influence 
more closely resembles Erich sen's disease in symptomatology than 
any other disorder. The mention of spinal anaemia as co-existing 
with hypersemia of the cord was an acknowledgment by Erich- 
sen of vascular irregularities that account best for many phe- 
nomena. But- spinal anaemia has not been accepted by the 
profession as presenting any definite set of troubles that could 
not be caused by other influences. Cerebral anaemia can be 
recognized, but not the corresponding spinal anaemia, and there 
are physical and anatomical reasons for the two parts not par- 
ticipating equally in the effects of a lessened blood-supply. In 
the upright position the heart forces the blood to the brain 
against the gravitating tendency, — a condition for which there 
is no parallel in the cord, even with the reasonableness of 
Moxon's ideas of the precariousness of the spinal blood-supply. 
The very reverse is true of the cord, for the blood actually 
gravitates from above,. This fact was not sufficiently dwelt 
upon by Moxon as a compensating factor in his "precarious- 
ness" essay, and much, if not most, of the weaknesses he refers 
to this apparent defectiveness, I think, can be accounted for in 
other ways. "With this dropping of blood from above the whole 
length of the cord, and the free anastomoses between the 
anterior and posterior spinal arteries, it would seem as though 
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engorgement were more likely to occur, and clinically hypersemia 
and irregular blood-supply seem to be most frequent. There 
may be local ischsemise, but the symptoms Avould be lesional and 
focal. Were there general ansemia the cord would but partici- 
pate in the prostrating effects, and if there is anything Approxi- 
mating such a condition as spinal ansemia it is what is known 
as spinal irritation. But OUivier, and, to some extent. Stilling, 
regarded spinal irritation as due to a hypersemic state of the 
cord. Hammond suggested the ansemia origin of spinal irrita- 
tion. Rigler and Spitzka look upon Erichsen's disease as, in the 
main, due to a spinal irritation, and with very good reason: for, 
although it is a disorder more frequently occurring in youth and 
females, especially those of a neuropathic tendency, it has many 
symptoms in common with those produced by a spinal concus- 
sion, and undoubtedly there is an irritated condition of the spine 
in Erichsen's disease. The designation merely states a fact, 
however, and leaves us no nearer the cause of the irritation. 
A condensation from Erb's article * on the subject will be of 
advantage here: — 

" Among the direct causes it is usual to enumerate every- 
thing which excites and weakens the nervous system and 
depresses its powers of action. This includes strong psychical 
impressions, great excitement of the feelings, fright, grief, care, 
unfortunate love, violent passions, etc.; also excessive bodily 
exertions, severe marches, watching by night, wo];k by night, 
etc.; in like manner great sexual excitement and excesses, 
onanism in excess, continued and frequent sexual excitement 
without gratification ; and, finally, bad food, imperfect formation 
of blood, exhausting diseases, losses of blood and fluids. All 
these things may produce spinal irritation. Intoxication with 
alcohol or opium, traumatic agencies, cold, etc., are also named 
as occasional causes. ^ 

"At the time when every patient with pain and tenderness 
of the spine was considered to have spinal irritation, numberless 

* Ziemssen's Cyclopaedia, vol. xiii, p. 360. 
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diseases of the peripheral organs, and especially those of the 
intestine and uterus, were considered as giving rise to a symp- 
tomatic form of spinal irritation, as it was called. Such a thing 
is now no longer spoken of 

"As we do not yet know what takes place in the cord in 
cases of spinal irritation, and as the pathological anatomy of the 
disease does not at present exist, it is hard to form a reasonable 
idea of the nature of the action of all these causes. We gladly 
omit all statements of the pathogenesis of the disease. 

"The development is usually gradual. Slight pain and 
discomfort in the back appear, especially between the shoulder 
blades, — at first only upon unusual occasions, during excitement 
or fatigue ; by degrees they become more permanent and require 
less and less to produce them. To these are added all kinds of 
eccentric pains, increased nervous irritability, loss of general 
power, etc., and all this increases until the disease is fully 
developed. 

"Often, however, the development occurs quickly, — in a 
few days, — especially when very powerful influences have acted 
upon predisposed persons. The disease then presents the follow- 
ing general aspect: — 

" The patient is oppressed by a more or less troublesome 
sense of illness ; a general malaise, increased psychical irritability, 
has seized upon her. In most cases she complains especially of 
]pai7i in the hack, situated in various spots, but most frequently 
between the shoulder-blades, next in the back of the neck, less 
frequently in the loins. It grows more severe when any move- 
ment or exertion is made and in the exacerbations of the 
disease. 

"An examination usually discovers at the spot mentioned a 
great sensitiveness to pressure, tapping, the passage of a hot 
sponge, electricity, and other irritations. This sensitiveness 
may be so great that the lightest touch calls forth loud expres- 
sions of pain ; the weight of the clothes becomes intolerable, and 
leaning the back against anything impossible. The skin of the 
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affected portions of the back is usually very hypersesthetic, but 
the spinous processes themselves are usually very sensitive to 
pressure. The degree and character of the pain differ greatly 
in individual cases ; the pain is commonly described as a more 
or less severe sense of aching, which often lasts a considerable 
time beyond the effect of the irritation. Hammond describes 
a deep-seated pain of the back, which, he says, is produced by 
pressure on vertebrae which are not sensitive, by movements of 
the spinal column, by standing, etc. 

"To this are added a crowd of other symptoms; but what 
most troubles the patient is the pain felt in various parts of the 
body, — ^neuralgiform pains, — ^now in the upper extremities, or the 
occiput or face ; now in the trunk or viscera, assuming the form 
of various visceral neuralgise ; again in the lower extremities, 
pelvic region, bladder, or genitals; pain often of great violence 
and severity, sometimes fleeting, sometimes more permanent, 
and often brought back by slight causes. 

"With these pains par^sthesise are often connected; ting- 
ling, formication, a sense of burning and heat, often of cold also; 
but these are less prominent. The same is true in a still greater 
degree of actual anaesthesia ; it seems to be very seldom observed. 

"Marked disturbances of motility are regularly observed; 
above all, great weariness and exhaustion upon slight efforts. 
The patient has lost all endurance in walking ; can walk but a 
little way, and presently not at all, on account of the intolerable 
pain the act occasions. Most patients, therefore, find it agree- 
able to lie on the back, and usuallv continue thus. Manual oc- 
cupations, such as knitting, sewing, piano-playing, writing, etc., 
are more and more restricted, and at last are quite suspended, 
chiefly owing to the pain produced in the back and limbs. No- 
real paralysis usually exists ; all movements are possible, but 
provoke violent pains, and there is no power of endurance. The 
nearest approach to palsy consists in a moderate general paresis, 
occurring in but few cases ; proper paralysis is not one of the 
symptoms of spinal irritation. 
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" On the other hand, much is said of spasmodic symptoms ; 
fibrillary twitchings, spasms of some muscles, choreic move- 
ments, singultus, etc., are often observed. Even permanent con- 
tractures, epUeptic attacks, etc., are said (probably without truth) 
to have been observed as consequences of spinal irritation. 

" Yasomotor disturbances are also very frequent. Most 
patients exhibit an abnormal irritability of the vessels, and easily 
turn red or pale ; most of them suffer from marked coldness of 
the hands and feet, which are often of a bluish, cyanotic color. 

" Functional disturbances of the vegetative organs, of a great 
variety of forms, are also very common ; eructations, nausea, 
even vomiting occur ; palpitation of the heart are very frequent ; 
disturbances of breathing, spasmodic cough, etc., are less com- 
mon; while vesical spasm, increased desire to urinate, and abun- 
dant discharge of pale, clear urine are more frequent, but actual 
palsy of the bladder and rectum does not seem to occur. 

"Finally, a symptom, which seems quite a regular one, is 
that of increased psychical irritability and depression, with more 
or less sleeplessness ; there is often some dizziness, noise in the 
ears, and inability to read continuously, owing to the appearance 
of muscae and disturbances of vision, etc. 

" The physiognomy of the disease is thus seen to be very 
complex. In fact, individual cases also differ greatly. We may 
try to divide them into three classes, according as the symptoms 
point to the upper, the middle, or the lower parts of the cord as 
the chief seat of the suffering. 

" If the upper portions are principally affected, the pain of 
the back and spinal tenderness are chiefly locahzed in the cer- 
vical vertebrae. The prominent symptoms are those referred to 
•the head, — giddiness, sleeplessness, disturbances of the senses, 
pains in the occiput, and pains in the district of the brachial 
plexus; nausea, vomiting, palpitation, hiccough, etc., are not 
rare ; motility in the upper extremities is usually impaired. 

" If the dorsal portion is affected the chief symptoms, 
in addition to those in the spine, are intercostal neuralgia, 
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gastralgia, nausea, dyspepsia, etc. ; the lower extremities usually 
take a large part in the disturbances of motility and sensibility. 

"If the lumbar portion is chiefly afi'ected, the leading symp- 
toms are neuralgia in the lower extremities and the pelvic organs, 
spasm and weakness of the bladder, cold feet, weakness of the 
legs, etc. 

"A certain generalization of the disease is not uncommon 
when the spine is painful in several places, often quite generally, 
and the disease is complicated by all kinds of peripheral symp- 
toms. 

" Course, Duration, Termination. — We have already de- 
scribed the way in which the disease begins. Its course is 
usually very fluctuating. Improvement and relapses alternate in 
the most irregular way ; the chief symptoms and the spinal ten- 
derness are sometimes felt in one place, sometimes in another; a . 
relapse often occurs without any visible cause, and so does im- 
provement ; it is here we must be most on our guard against 
illusive successes. 

"Many cases run a comparatively acute course, grow rap- 
idly worse, and as rapidly improve and recover. 

" In most cases, however, the disease is extremely slow and 

chronic, and its duration is stated in months and years ; there 

are some patients who suffer more or less from occasional attacks 

all their life, and who are exposed to a relapse on the slightest 
occasion. 

" Nevertheless a cure may be regarded as the rule ; if the 
proper measures are taken and the causes avoided, this may be 
expected in the majority of cases. Much patience will doubt- 
less be required, and the many relapses may often prolong 
recovery. 

" Whether spinal irritation may in bad cases result in the 
development of severe spinal diseases does not seem to us sufii- 
ciently ascertained. The observations are almost all of an older 
date, and give no sufficient guaranty against the confusion of the 
first stages of severe spinal lesion with functional irritation of 
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the cord. This question can only be decided by further careful 
observations. The entire doctrine of spinal irritation requires 
a renewed revision by means of careful and critically-sifted 
clinical observations. 

" Until this is done, we shall not be in a position to enter- 
tain a better-founded opinion upon the nature of spinal irritation 
than we now possess. We can scarcely doubt, it is true, that the 
structures within the spinal canal are the proper seat of the dis- 
ease, and the entire hst of symptoms makes it most probable that 
the cord itself is in a condition in which it performs its functions 
badly. The assumption that the meninges are the first to be 
affected, and the nerve-roots and the cord suffer secondarily, has 
little support." 

Comparisons made between the symptoms of Erichsen's 
disease and those of spinal irritation present many striking simi- 
larities and total unlikenesses. The resemblances are in the 
psychical irritability, sleeplessness, slow onset, back pains, ten- 
derness of spine, paraesthesiae, motor defects, vasomotor disturb- 
ances, and cardiac rapidity. The differences consist in the pres- 
ence in spinal irritation of the capability of division into the 
three areas affected in different cases; its predominance in 
females and the young ; the neuralgiform pains ; the greater 
acuteness of the pains at times, partaking of the tabetic likeness, 
as though deep areas of the posterior sensory gray and the 
meninges in that portion were more at fault than in Erichsen's 
disease ; the visceral neuralgia ; the violent, fleeting, and some- 
times permanent pains in the legs, resembling those of chronic 
meningitis or tabes ; the paraesthesiae differ somewhat ; the spastic 
symptoms are more frequent. There is a vacillating severity in 
the spinal irritation-symptoms that differs from what is usual in 
Erichsen's disease, the pains and aches of which are of a dulled, 
persistent character, and in the latter the characteristic head- 
ache is present ; anaesthesiae are more marked. The girdle pain 
is not recorded as encountered in spinal irritation ; sexual im- 
pairment, hyperidrosis, emaciation, secondary organic disorders, 



284 SPINAL CONCUSSION. 

f 

are peculiar to Erichsen's disease and absent from spinal 
irritation. 

Hammond's reasoning in favor of the anaemia theory is 
good, and he does not confine the cause of the anaemia to a 
cord condition necessarily, but calls attention to all these cases 
being generally debilitated in some way, and to the fact that 
the sympathetic nervous system may be at fault. 

Scattered here and there through manuscripts of the early 
centuries were hints of the circulation of the blood. Aristotle 
even suggested that the earth might be round, but advanced 
reasons against it the next moment. There is a miserable old 
saw to the effect that there is nothing new under the sun, which, 
so far as intelligent experience and recorded observation go, is, 
like the majority of old sayings, untrue. When a new idea is 
advanced, with enough reasons to entitle it to respectable con- 
sideration, it is at first fought, usually most strenuously by those 
who have not examined the reasons. If in the course of time 
the theory becomes established and admitted as true, then dis- 
paragement is shifted to the claim that the matter is not new. 
Nor do I expect any better fate for my nutrient reflex and 
sympathetic lesional hypotheses. 

That some kind of trouble with the vasomotor system 
occurred as a probability in spinal concussion has been suggested, 
doubtless, by several authors, for the vasomotor derangements 
were too obvious to be overlooked ; but that they were the main 
factor in the disorder no one has more than hinted at. H. 
Fischer* favored the idea of surgical shock being a traumatic 
reflex paralysis of the vascular nerves, concussion of the brain 
being simply a shock localized in the brain, — a traumatic reflex 
paralysis of the cerebral vessels. Scholz adapts this to explain 
spinal concussion, but Erbf says: "We cannot see that 
Fischer's argument is convincing. It is hard to understand why, 
in so severe a shock, the vascular nerves alone should be para- 

»Volkmann's Samml. Klin. Vortr., Nos. 10, 27. 
t Ziemssen's Cyclopaedia, toI. xiii, p. 347. 
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lyzed, to the exclusion of the other nervous elements ; we rather 
believe that the latter are affected to at least as great a degree. 
This, of course, shakes the foundation of Scholz's application 
of Fischer's hypothesis to the cord." Then the element of time 
is a complete bar to Scholz's shock-theory, vs^hich is essentially 
Page's in another form, for with a paralytic shock to the sympa- 
thetic nervous system all the symptoms should appeao' at once, 
which is far from being the case, as weeks or months may 
elapse. 

In rather a lengthy discussion of the spinal-anaemia theory 
and its applicability to the pathology of the disease, Erichsen 
incidentally remarks (page 193): "Whether it is by a con- 
cussion or vibratory jar, in consequence of which its molecular 
condition is so disturbed that its functions become for a time 
perverted or suspended, or whether, as may not improbably be 
the case, the primary lesion has been inflicted upon the sympa- 
thetic system of nerves, in consequence of which the vascular 
supply to the cord may have become interfered with, and the 
symptoms that have just been described have actually resulted 
from a diminution of arterial blood transmitted to it, as the 
result of the disturbance of the vasomotor action of the sympa- 
thetic, is uncertain. That the sympathetic is disturbed in many 
of these cases would appear to be probable, from the fact that 
this so-called spinal anaemia is frequently associated with derange- 
ment of function of the abdominal or thoracic organs, as shown ' 
by palpitations, vomitings, etc." 

If at the time Erichsen wrote our present knowledge of 
the sympathetic nervous system had been extant, he would not 
have failed to dwell upon its influence in the origination of 
symptoms, to the exclusion of many of his anaemia and meningo- 
myelitis speculations. 

Let us glance again at the sympathetic, and its relations to 
the spinal cord, before considering the diseases to which this 
great distribution of nerves is subject. 

GaskeU calls the ganglia on each side and in front of the 
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vertebral bodies the prevertebral ganglia; these are the three 
cervical, twelve dorsal, four lumbar, five sacral, one coccygeal. 
The four cephalic are classed with these. Lateral cliaiiis unite 
these ganglia on each side of the length of the spinal column. 
Transverse commissures connect the ganglia and rami comrniir 
nicantes connect the cerebro-spinal nerves with the ganglia. 
These are divided into rami ajferentes and efferentes. 

As an evidence of the importance of the sympathetic sys- 
tem being better recognized in recent works on pathology, 
Hamilton* says: — 

" Since it is now known that the sympathetic is, morpho- 
logically, simply a spinal nerve, the spinal nerves are described 
as compounded of three elements — the posterior root, the anterior 
root, and the visceral, or sympathetic root. The importance of 
regarding the sympathetic as essentially a spinal nerve cannot 
be overestimated from a pathological point of view." 

The branches issuing from the prevertebral ganglia are 
distributed to the various organs and to terminal ganglia. 

The rami communicantes pass from the spinal nerve-roots 
forward (ventrad) to join the prevertebral ganglia or lateral 
chains, which lie closer to the vertebral bodies in the thoracic 
portion in connection with the dorsal nerves. The cervical 
chains and ganglia have the longest rami, and are midway 
between the upper vertebrae and superior blood-vessel system. 
Branches pass from the superior cervical ganglion connecting 
with the four cephalic ganglia — the carotid plexus, the cavernous 
plexus, and their ramifications to all the cerebral nerves, and 
the four upper spinal nerves. From the middle cervical gan- 
glion branches pass to the fifth and sixth cervical nerves, and to 
the thyroid vessels. 

The inferior cervical ganglion is connected to the seventh 
and eighth cervical nerves, — the vertebral-artery plexus, — and 
communicating fibrils run up as far as the fourth cervical nerve. 

The other and lower ganglia correspond more closely in 

* Text-Book of Pathology, D. J. Hamilton, p. 559. London, 1889. 
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number with the spinal nerves, to which they are connected, and 
filaments pass from them, to the adjacent blood-vessels, bodies of 
the vertebrce, and the ligaments connecting them. 

Quoting from Sigmund Mayer*: "In the free interchange 
of fibres between the sympathetic and the cerebro-spinal system 
of nerves it is obvious that the most intimate connection exists 
between the two organs. Both systems, moreover, may be re- 
garded as together constituting an organization with the same 
functional attributes, except that in the cerebro-spinal system 
the nerve-cells are accumulated into large masses, and the con- 
nections between the several segments are effected by fibrils 
which do not stray from the region of the central organ, and 
which preserve the character of the central fibres, whilst in the 
sympathetic the cells are more separated, and their connections, 
both amongst themselves and with the cells of the cerebro-spinal 
system, are established by peripheric nerve-fibres. In the 
cerebro-spinal medullary system, the principle of the centraliza- 
tion of the elements is represented, whilst in the sympathetic 
system it is rather decentralization which is the essential feature. 

"The nerve-knots or ganglia of the sympathetic are pro- 
vided with an investing sheath of connective tissue, which gives 
off processes that penetrate between the several cells, and form, 
as it were, a separate capsule to each. The connective tissue 
consequently constitutes a trellis-work, the interspaces of which 
contain the nerve-cells ; it at the same time supports the blood- 
vessels." 

In the first volume of the same work E-ollett describes 
(page 63) connective-tissue plexuses and trabeculae as character- 
ized by succulency and ready compressibility, and on section, in 
consequence of the escape of fluid, the tissue easily collapses. It 
lis extensible within limits and easily torn into shreds, though 
the masses of interlaced fibrils possess considerable strength. 

There is no investing bony or membranous protection to 

♦Human and Comparative Histology, Strieker, vol. ii, p. 638. New Sydenham Society 
Translation, 1872. 



288 SPINAL CONCUSSION. 

the spongy semi-fluid sympathetic ganglia and plexuses. The 
connective-tissue capsules and trellis-like attachments to the vis- 
cera, blood-vessels, muscular sheaths, ligaments, and bones admit 
of a slight swinging elasticity, but at best this cannot by estima- 
tion surpass in most cases a quarter of an inch to, at the very 
outside, half an inch in the most favorably situated spinal-gan- 
glionic connections. The visceral attachments admit of a much 
wider range to accommodate the intestinal movements. 

The thoracic and sacral prevertebral rami are in the greatest 
daiiger from concussion jars owing to their closer connection 
with the bodies of the vertebrae and their shortness. Their 
elastic range is less than that of the cervical rami especially. 
The neck and psoas muscles afford some extra protection to the 
cervical and lumbar ganglia and rami. 

The cardiac nerves — superior, middle, and inferior — ^pass 
forward to the heart from the corresponding cervical ganglia. 

The great, lesser, and smallest splanchnic nerves arise from 
the sixth to tenth dorsal ganglion for the upper, which termi- 
nates in the semi-lunar ganglion ; the tenth and eleventh for 
the middle, which ends in the coeliac plexus ; the twelfth affords 
the lowermost or renal splanchnic nerve, distributed to the renal 
plexus. 

The pelvic portion of the sympathetic, in front of the 
sacrum, has particularly short ramal connections vnth the spinal 
nerve-roots, and, through the maze of filaments passing to the 
pelvic plexus, the middle, sacral, and hypogastric plexuses, and 
further ramifications to the inferior hypogastric, hsemorrhoidal, 
vesical, prostatic, and vaginal plexuses, the cavernous and 
uterine nerves, the blood-supply of the lower viscera and extremi- 
ties, as well as the functions of the lower abdominal organs them- 
selves, are in especial danger of derangement through irritations 
or lesions in that vicinity. 

The physiology of the sympathetic has largely been de- 
termined by its pathology and through vivisection. Turning 
again to Fox, who was quoted in a previous chapter of this 
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book, beginning at his page 37, and making appropriate extracts 
therefrom : — 

" The sympathetic system is largely made up of, or mingled 
with, fibres from the cerebro-spinal nerves, even in the nerve- 
supply afforded to the viscera. It seems, therefore, impossible 
anatomically to dissociate the one from the other. They are as 
united, as mutually dependent on each other, as are the classes 
of the individuals in a well-ordered State. But as in the latter 
case each class has duties and conditions in which, though 
touching other classes at many points, and being more or less 
associated with and dependent on them, it yet retains a certain 
independence of action, so in the exquisitely-ordered and bal- 
anced human frame the sympathetic nervqus system, though de- 
pending much for some of its usefulness and power on its rela- 
tions with the cerebro-spinal axis, has in its influence on the 
circulation and on the viscera connected with organic life a cer- 
tain independence of function : it generates action of itself It 
is continually not merely a nerve, a conductor, a humble hand- 
maid of the cerebro-spinal axis, but in all essential points a 
nerve-centre. 

" The truth lies, as it so often does, in the middle line. The 
associated dependence of one system of nerves on the other, 
whilst to each is assigned its own peculiar functions, is only in 
analogy with the arrangements of all the structures of the body, 
each of which has its own special purpose, and yet is unable to 
perform its full function except in relation with other tissues. 

"Most of the rami communicantes have their trophic centres 
in the spinal cord. 

"Many of the vasomotors of the arm arise with the roots 
of the brachial plexus, and many of the vasomotors of the leg 
arise with the sciatic and crural nerves without any origin from 
the sympathetic ganglia. 

" Lesions of the cervical cord may cause the same oculo- 
pupillary phenomena as lesions of the superior cervical gangUa. 

"Lesions of the cervical cord (seventh cervical and first 

19 
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dorsal) may cause the same vasomotor pairalysis, evidenced hy 
unilateral vascular dilatation of the face, ear, and head, as is 
seen in lesion of the cervical sympathetic ganglia." [Here, as 
well as hereafter, I shall italicize when there are passages espe- 
cially bearing upon our srJrject.] 

"Hemisection of the loAver third of the dorsal region of 
the cord produces vascular dilatation in ihe lower limb of the 
corresponding side, and so increase of temperature. 

"Hemisection of the middle of the dorsal region of the 
cord', or at the superior portion of it, produces greater dilatation 
of vessels in the lower limb because the vasomotors of the loioer 
Umh have multiple origins, one being from the abdominal 
plexuses, and these are, therefore, not cut in a section of the 
lower dorsal. But this experiment also proves that the vaso- 
motors of the lower limb that arise from the abdominal plexuses 
are indirectly also derived from the spinal cord. 

"All lesions of the spinal cord, and pressure on it, may 
enfeeble the vascular tone of the parts in relation hy their vaso- 
motor nerves with the region of the cord below the lesion. 

"But with the full appreciation of this mutual dependence 
of the sympathetic and the cerebro-spinal axis there are certain 
phenomena which show that the sympathetic ganglia may mani- 
fest a partial independence. 

" The foetus has been expelled from the ulerus at, or almost 
at, full time, showing, therefore, a normal capacity of absorb- 
ing nutrition and a healthy circulation, without any trace of a 
cerebro-spinal nervous system, owning only the sympathetic sys- 
tem as the nerve-element in its composition. Parkes states that 
nutrition is properly carried on with complete destruction of the 
cerebro-spinal centres. This fact renders probable the dictum 
of Golz, that the tone of the arteries is maintained by local 
centres situated in their own immediate vicinity. 

"Reflex irritation of vasomotor nerves can be entirely 
limited to the particular organ or tissue supplied. Thus, in 
Vulpian's experiment, some days after the transverse section of 
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the sciatic nerve, or brachial plexus, when the corresponding 
pulp of the paws of the animals had become quite pale and 
anaemic, he was able by slight rubbing of these pulps to cause 
a reflex congestion. 

" The not unusual fact of compression-myelitis (especially, 
strange to say, in the cervical region) being unattended with 
oculo-pupillary phenomena, or with symptoms of vasomotor 
paralysis. This has been noted by the writer in two cases of 
malignant tumor pressing on the cervical cord, and also in 
several instances of cervical pachymeningitis. Many of the 
phenomena of blushing, of eruptions, of local congestions, point 
to the same idea. Perhaps myxoedema and the early stages of 
scleroderma are associated with functional independence of the 
sympathetic ganglia ; the fact of the continuance of the heart's 
action for a time in some mammals, after its separation from the 
body ; the peristaltic action of the intestines ; the reflex action 
of the stimulus of the blood upon vascular tone ; the phenomena 
of A-asomotor neuroses of the extremities. 

" Irritation of the peripheral end of the cer'^ical sympa- 
thetic nerves causes protrusion of the eyeball; section of it 
causes sinking of the eyeball and a slight flattening of the 
cornea. In the lids are sets of smooth muscular fibres inner- 
vated by the sympathetic, and by these the contraction of the 
lids is opened, and so the eyeball is uncovered. 

"From the cervical sympathetic some portion of the secre- 
tion of the parotid and of the submaxillary gland is excited, and 
that on both sides. 

"Hermann looks upon the independence of the sympa- 
thetic as almost impossible, yet states that automatic and reflex 
co-ordinate movements, and secretions also, can be the outcome 
of the faculty of sympathetic ganglion-cells, quite independent 
of the large nervous centres. 

"In the frog, after destruction of the medulla and brain, 
irritation will cause congestion of the limbs. 

"In mammals, after section of the cojrd at the mid-dorsal 
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region, sensory excitation of one posterior limb will cause reflex- 
heat phenomena in the other. The phenomena of pigmentation 
in the frog, when the brain and cord are destroyed, show the 
same thing. There is a richness of the sympathetic in central 
elements like those of the brain and cord, and a wealth of the 
branches of distribution, gaining force the wider the distribution, 
and not the opposite. 

" It may, perhaps, seem somewhat fanciful to say that it 
seems necessary that the nervous system of the viscera should 
be more or less shut ofl" from perturbation of our intellectual 
being. That this is only partially the case is due to the union 
and association of the two systems in so many ways. 

" It has been well said that the use of the central cord of 
the sympathetic is to make the animal and the vegetative worlds 
known to each other, so that revictualing shall he proportionate 
to loaste. , 

" For coarse stimuli, the spinal cord and medulla are the 
chief centres for vasomotor reflex action; but the heart is more 
or less independent of the great nervous centres ; a reflex arc 
exists in its own substance. Reflex movements are excited 
from all sensory nerves, not only spinal but sympathetic. 

" As long as a limb is attached to the body by means of its 
main artery there will always be a vasomotor connection with 
the trunk, some part of which nerve connection wUl have its 
origin from the spinal cord." \_This would explain why a local 
sympathetic lesion does not wholly interfere iinth the vasomotor 
action of parts. '^ 

"Vertigo attending indigestion may be associated with 
mottling of the hands and forearms, due to congestion of the 
superficial arterioles. 

" The reflexes, of which the sympathetic ganglia, especially 
some of the abdominal, are centres, are too numerous to mention. 
The. syncope induced by a blow over the solar plexus, the 
palpitation and even faintness consequent on indigestion, the 
vomiting and depression of spirits set up by the passage of a 
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gall-stone, the transient hemicrania produced in some people 
by the presence of ice in the stomach, the flux from the intes- 
tinal vessels as a sequence of the irritation of some foreign body 
in the canal, some, at least, of the phenomena of renal calculus, 
the pecuhar phase of peritonitis, the collapse in perforating ulcer 
of the stomach and intestine, perhaps the increased circulation 
of blood in the liver and the augmented secretion of bile follow- 
ing injury to the solar plexus, are all instances of this. That 
in this region of reflex activity the great nerve-centres play a 
most important part, will be seen in the consideration of the 
neuroses and of all emotional phenomena. 

"In those forms of hysteria that depend on definite uterine 
or ovarian lesion, the deep-seated sense of pelvic uneasiness, 
nearly similar in position and sometimes equalling in intensity 
the sacro-coccygeal pain attending piles, the pareses of intestine 
evinced by meteorismus, the increased flow of limpid urine, the 
vomiting, the hiccough, the frequent diarrhoea, the palpitation, 
the faintness, the sighing respiration, the globus, the difficulty in 
deglutition, the blushing, the dilated pupil, the tears, the tinnitus, 
the excita,tion of the emotional area, the occasional epilepsy, 
melancholia, mania, to which" such patients are hable, are all 
examples of afferent irritation carried to the solar plexus, and 
thence, from ganglion to ganglion of the sympathetic chain, to 
the three cervical ganglia; thence to the eye, the cerebral 
vessels, and the medulla oblongata. 

"Certain kidney lesions may, perhaps, be reflexly irritative 
and cause paraplegia. According to Jaccoud this paraplegia is 
a paralysis of the sympathetic, whilst Weir* Mitchell thinks it 
is due to paralysis of peripheral origin. The latter observer 
has seen a wound of the nerves of the lower Umb determine a 
paralysis of the upper limb. 

" Brown-Sequard showed that the vaso-constrictors can he 
set in action in the spinal pia mater, and, therefore, probably 
in the spinal cord itself by reflex irritation. He obtained these 
results by ligature of the renal nerves, and that, too, on the 
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corresponding side of the spinal pia mater. This constriction of 
spinal vessels causes anaemia of the cord, and thereby paralysis. 
He gives instances of paraplegia caused by uterine lesions, by 
enteritis, colitis, and especially the ulcerative colitis of dysentery, 
by worms in the intestines, by pulmonary and pleuritic affections, 
by leg-erysipelas, by knee-joint injuries, by neuralgia, dentition, 
and diphtheria. Stanley drew attention to this form of para- 
plegia following bladder diseases. These results are, however, 
exceptional. Ligature of the renal or suprarenal nerves will 
cause temporary constriction of many vessels, and might even, 
by its effect on the spinal vessels, induce a certain amount 
of anaemic paralysis. A somewhat similar condition is frequently 
met with in the obstinate "constipation consequent on the irri- 
tation of a renal calculus, particularly of the left kidney; but 
it is certainly against all analogy, with what is usually seen, to 
suppose that vascular contracture to the extent of causing 
paraplegia will be persistent. And it has been proved, in cases 
similar to those mentioned by Stanley, that the paralysis was 
due not to reflex irritation, but to a definite abnormal condition 
of the peripheral nerves that affected the cord by lines of 
anatomical transmission. 

" That the irritation in fine organ can he reflected through a 
sympathetic ganglia as a centre of a reflex arc is a fact that is 
the verij essence of the pathology of the sympathetic nervous sys- 
tem. It is seen in irritation of the stomach as a result of pul- 
monary lesion, in the influence on the heart of irritation of the 
solar plexus and almost any of its secondary ganglia, in the 
innumerable morbid phenomena that own uterine or ovarian 
lesions as their cause. 

"In general, if the sensory nerves in any part of the body 
are irritated there results a contraction of vessels, more or less 
generally, throughout the body ; but there may be also, in cer- 
tain cases, dilated reflex as well as constrictor reflex. According 
to Vulpian, any sensory irritation, besides causing a general con- 
traction of vessels, causes a dilatation of vessels in close prox- 
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imitTj to the seat of irritation. Thus, we get redness of the skin 
wherever we apply an electrode, a marked degree of heat or 
cold, or any other form of local irritation. We may even get 
a local dilatation and evanescent erythema from the action of 
intense light, as that produced by the carbon points of an electric 
light, even when too distant for heat to affect the part. So we 
constantly find throughout the alimentary and genito-urinary 
tracts, as well as in the supei-ficial parts, variations in the circu- 
lation due to reflex action. 

"All arteries do not contract with equal power ; those of 
the brain, spinal cord, and glands are most contractile. 

'■'■It is througli the nervi erigentes of Eckhard, lohicli spring 
from the sacral plexuses and pudic nerve, that normally the 
centripetal excitations pass that inhibit or provoke erection. 
These nerves probably act by contracting and dilating the 
arterioles. 

"It seems probable that the sympathetic vasomotors are 
constrictors, and that the vasodilators come from the cerebro- 
spinal axis. 

"It seems certain that the physiological state of the vessels 
is that of mean contraction, — in other words, vascular tone ; and 
the preservation of this tone is one of the chief offices of this 
system of nerves. 

" The vasomotor apparatus is in a state of permanent ac- 
tivity, — ^never in repose, never inert. The muscular tunic of the 
vessels is in a state of semi-contraction. Variation in this tone 
will be the necessary sequence of various modifications of the' 
nervous apparatus. This tone is modified. by alterations in the 
vessels themselves, atheroma, sclerosis; fatty, calcareous, and 
amyloid degenerations; senile changes, syphihs, scrofula, alco- 
holism, etc. 

" The reflex mechanism of vascular tone is best seen in the 
heart and arteries. Let there be from any cause a constriction of 
most of the small arteries of the body, and there is, as a conse- 
quence, increase in the arterial tension. The heart strives to 
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overcome this excess of tension ; its contractions become more 
vigorous, more rapid. The effect is not purely mechanical, but 
is under reflex influence. 

"Anything- that causes paralysis or paresis of the vaso- 
constrictors of a vessel increases the blood-pressure in it. Any- 
thing that unduly stimulates the vasodilators increases the blood- 
pressure. In a word, healthy vascular tone is antagonistic to 
great blood-pressure. 

" Thus, local arterial blood-pressure is augmented in tliat 
enfeeblement or even abolition of vascular tone after destruction 
of a part of the spinal cord, also in that diminution of tone seen 
in disease of vessels, — senile changes, — under the influence of 
certain toxic agents, as belladonna. Arterial pressure may be in- 
creased if the sympathetic ganglia are abnormally stimulated, 
even Avhen vascular tone is healthy. The palpitation induced may 
be so great as partially to overcome the normal vaso-constriction. 
Palpitation ensues when the cardiac nerves are paralyzed, caus- 
ing such dilatation of the coronary arteries of the heart as to 
stimulate the cardiac ganglia. Palpitation from terror would 
be by paresis of the cardiac branches of the vagus from in- 
digestion, by way of stimulation of the sympathetic cardiac 
nerves. 

"Most of the conditions of arterial tension are attended 
with accumulations of imperfectly oxidized nitrogenous waste. 

"Among the effects of arterial tension are arterial atheroma, 
aneurism, the arterioles becoming thickened and tortuous, and 
sometimes affected with senile cretaceous deposit. 

"Ureemic convulsions are not due to the presence of urea, 
but to derangements of the cerebral circulation from high arte- 
rial tension in kidney disease. Venesection is useful in ursemic 
convulsions by modification of the cerebral circulation. Con- 
vulsions may occur in arterial tension without kidney disease 
and be cured by bleeding. 

"Sometimes this tension produces sleeplessness, dyspnoea, 
depression, loss of energy, of resolution, of memory, etc., with 
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giddiness, fullness of head, pains, and oppression in the chest, 
neuralgia, etc. 

" The accelerator nerve of the heart comes as the third fila- 
ment from the inferior cervical ganglion. It is hy this nerve 
only that the spinal cord can act directly on the heart. 

" It is probable that the acceleration of the heart's action 
following irritation of brain-centres must be regarded as the re- 
sult of an arterial pressure. Baxt, Strieker, and Wagner believe 
the centres to be in the cervical portion of the cord, and that 
the fibres leave the cord by the rami communicantes as far down 
as the sixth dorsal vertebra. 

" All glands receive vessels and are in relation with nerves. 
Under the influence of emotion the secretion of glands is in- 
creased. All are under the joint influence of cerebro-spinal and 
sympathetic nerves. The secretion of sweat is presided over by 
a distinct set of nerves. It is most probable, as Bernard sug- 
gested, that the spinal nerves contain the secreting fibres of the 
sweat-glands, and that the sympathetic contains moderator or 
inhibitory fibres, being possibly only vaso-constrictor nerves. 
Luchsinger locates the nerve origins for perspiration in the ab- 
dominal sympathetic connections with the first four lumbar and 
three lower dorsal, and for the upper extremity in the spinal 
roots of the superior thoracic ganglion. 

" Section of the cervical sympathetic causes an iticrease of 
sweat on the side of the lesion. It is certain that one of the 
functions of the sympathetic is that of inhibiting overaction in 
the sweat-glands, and that hyperidrosis depejids on secreting 
fibres from the cord through the rami communicantes to the 
sympathetic ganglia. 

" That the irritation which excites hyperidrosis may be reflex 
is seen in those cases of "extreme perspiration of the palms of 
the hands, induced by indigestion, and instances of perspiring 
feet, not only hyperidrosis but osmidrosis, are not wanting in 
which the exciting cause is to be sought in abdominal and pelvic 
irritation. 
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" Traumatic alterations of the cord have the same influence 
on the nutrition of muscles as nerve section. Sir Charles Bell 
thought that the sympathetic vi^as concerned in progressive mus- 
cular atrophy. In this disease, besides lesion of the anterior 
cornua, the cervical ganglia of the sympathetic may be con- 
verted into fat, but many observers have found them healthy. 
Jaccoud, however, thinks that the cervical ganglia are first 
affected, and Schneevogt and Jaccoud have recorded a case of 
progressive muscular atrophy with degeneration of the sym- 
pathetic. 

" Reflex congestion is generally due to suspension of tonic 
activity of the vasomotor centres under the influence of irritation 
at the periphery of the centripetal nerves. An interesting form 
of congestion is seen from the effects of lightning on the human 
body. The markings, so like fern-fronds or branches of trees, 
are caused by the direct action of the electric fluid in paralyzing 
the nervous system, by causing congestion" and redness in the 
capillary vessels. 

" Determination of hlood is a frequent preciirsor of in- 
flammation, hut it is not part of it. Reflex congestion produced 
hy stimulation of sensory nerves is not the same as inflammation. 

" The physiological history of inflammation is briefly this : — 

" 1. Some source of irritation, — cold, a blow, a bum, or a 
septic focus. 

" 2. The centripetal nerves, whether sensory or not, which 
are within reach of this irritation, are excited more or less vio- 
lently. 

" 3. These nerves transmit to the vasomotor centres of the 
region the excitation which they have undergone. 

" 4. The tonic activity of these centres is disturbed and 
suspended more or less completely. 

"5. Hence follows cessation or diminution of the tone of 
vessels that are subordinate to these centres. 

"6. Consequently more or less considerable dilatation of 
these vessels occur. 
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" 7. But this vasomotor disturbance can only he considered 
as favoring the development of inflammation. It is only second- 
ary in importance, and does not of itself suffice to make up the 
phenomena called inflammation. It places the vessels in a con- 
dition for easily and necessarily receiving more blood ; it off"ers 
llicilities for the emigration of leucocytes ; but the initial phe- 
nomena of inflammation consist in the disturbance of the inti- 
mate nutrition produced in the organized living tissue. The 
, vital condition of the tissues having been gradually altered by 
the previous state of its nutrition, and the peripheral resistance 
in the capillaries having been induced, the part is placed in a 
condition of vulnerability, and is ready at any moment to respond 
to morbid impressions. They may be reflex, as the impress of 
cold, or direct, as from the presence of germs ; and the vaso- 
motor action on the vessels, which without the previous altera- 
tion of the cell-nutrition would stop short at non-inflammatory 
congestion, is of enormous importance in determining the various 
stages and symptoms of the progress of inflammation, although 
independent, and unconnected directly with the initial phe- 
nomena. 

" Some of the capillaries are blocked by thrombi, others 
^that are permeable are dilated ; and the course of the blood, in- 
stead of being continuous, as in the normal state, becomes jerky, 
as in the arteries, and thence is caused, partly at least, the sensa- 
tion of pulsation experienced in an inflamed region under certain 
circumstances. 

" As to the mechanism by which the vasomotor centres of 
the bulbo-spinal axis, or, at least, of the vasomotor ganglia, 
induce, under the influence of the irritation transmitted td them, 
a dilatation of vessels in the inflamed region, it probably consists 
in a suspension of the tonic activity of these centres ; hence the 
advantage of cold as a therapeutic' agent in constricting the 
vessels. 

" A congested part became gradually of necessity a part in 
which nutrition is badly performed. The affected spot, becoming 
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less and less perfectly nourished, is ipso facto more or less vulnera- 
ble to influences external to itself; in other words, it is predis- 
posed to inflammation. The modification of nutrition hy the 
exdtifig cause and the vasoiiiotor paresis maTce up the necessary 
factors in the causation of inflammation. 

" Dr. Handfield Jones goes much further than this in at- 
tributing inflammation to paralysis of the vasal nerves. The 
grounds for his belief are : — 

" Purulent ophthalmia may be produced by division of the 
neck sympathetic. Sympathetic paralysis in pernicious malarial 
fever produces extreme local determination of blood and inflam- 
mation." 

Ranvier found that (edematous conditions followed upon 
section of nerves supplying ligated vessels, but not before such 
sections. 

A very Evident derangement of the sympathetic system 
may exist — indeed, very many different hinds of such derange- 
ments — without any corresponding lesion being discovered in the 
nerves or ganglia. Coarse lesions of the sympathetic are known, 
however, to produce morbid symptoms. Another remarkable 
feature should be emphasized as having direct reference to 
Erichsen's disease. Many of the sympathetic nerves and gan- 
glia, the latter especially, have been found in various stages of 
degeneration, sclerosed, pigmented, with connective-tissue pro- 
liferation, etc., without producing symptoms of such degeneratimi 
during the p>atienfs life-time. Fox suggests that the explanation 
is probably in the amount of ganglion left healthy. 

"The sympathetic system may be said to possess a very 
special pathology, but by no means in all cases a recognized 
pathological anatomy. The important part it plays in so many 
morbid states is OAving to the fact of its being so constantly 
affected by reflex irritations." 

In locomotor ataxia and in tetanus redness of the semi- 
lunar ganglia has been noted. The same ganglia have been 
found to be inflamed in hypochondriasis and marasmus, and in- 
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flammation of the left portion of the solar plexus was associated 
with pertussis, spasmodic vomiting, and convulsions ; of the 
ninth and tenth dorsal or thoracic ganglia, with opisthotonus ; 
vascularity of the chest and semi-lunar ganglia, with tetanus; 
great increase in the size of the lower cervical ganglia has been 
observed in cretinism and in all the ganglia in idiocy, diabetes, 
tuberculosis, and cancer. " One of the semi-lunar ganglia was 
of the size of a filbert and cartilaginous in a case of madness. 
The abdominal ganglia have been found large, lobulated, yel- 
lowish, and of firm consistency in chronic peritonitis. Cholera 
has sometimes been associated with inflammation of the solar 
plexus and semi-lunar ganglia." 

Pio Foa * states that lesions are most commonly seen in the 
cervical and the abdominal ganglia, and consist of simple and 
fibroTXS atrophy, hypersemia, sclerosis, fatty and pigmentary in- 
filtration, amyloid degeneration, accumulation of leucocytes, and 
aggregations of micrococci in the gangliar blood-vessels. These 
changes are well marked in syphilis, leukaemia, cachexia, pel- 
lagra, tuberculosis, cardiac disorders, and infectious diseases. 

Morselli -f found fatty degeneration and atrophy of the 
ganglion-cells with thrombotic obliteration of the vessels of the 
cervical ganglia, and in a case of unilateral sweating Ebstein % 
has seen very dilated and varicose blood-vessels in the ganglia 
of the afffected side. 

The semi-lunar ganglion may be enlarged and diseased fol- 
lowing a blow upon the abdomen, and may give rise to liver- 
and kidney- lesion. 

After sun-stroke haemorrhage has been found in the upper 

cervical ganglion. 

In exophthalmos Dr. Shingleton Smith § found an atrophy 
of the nerve-cells and calcareous mass hi the inferior cervical 

ganglion. 

AVhile the changes in the ganglia and surrounding con- 

. British Medical Journal, i, p. 547, 1875. t Medical Record, iv, p! 386 

I Fox, op. at., p. 135. § Medical Times, Londpn, 18,8, i, p. 647. 
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nective tissue may be secondary in Bright's disease, they may 
account for the flushing, sweating, tinnitus, headache, faintness, 
palpitation, constipation, diarrhoea, vascular congestion of the 
intestines, diuresis, etc., to a great extent. 

"Given a recognizable lesion of a sympathetic ganglion or 
nerve," says Fox, " certain phenomena are found following this 
as a sure consequence. It is Nature's own experiment to teach 
the physiology of the sympathetic. But, on the other hand, 
given these same phenomena without a coarse . lesion of the 
sympathetic, is it not justifiable to say tha,t they depend upon a 
morbid condition of these structures, even though such a con- 
dition cannot be recognized by the usual means of investigation ] 
This is what frequently happens. The common distinction be- 
tween organic and functional disease of the sympathetic is only 
an unscientific method of expressing this thought. A ganglion 
or a series of ganglia, apparently healthy, may be changed in 
some occult way by the sun's rays, by the circulation of blood 
altered from its normal condition, by what is called irritation 
carried to it from disease in a distant organ, or by emotion. It 
cannot be doubted that these influences change in some way 
the equipoise of the ganglion; for, as their result, are seen 
phenomena precisely corresponding to the effects of coarse 
experiments upon the sympathetic in animals and of easily 
recognized lesion upon these organs in. man. Tlie starting-point 
of the irritation is seen, the channels hij which the irritation is 
conveyed, the consequences of the irritative action heyond the 
ganglion ; hut the absolute condition of the ganglion itself in so 
far as it differs from its state in health, is incapahle of being, 
in all cases, demonstrated. 

" The irritation may arise from some portion of the same 
nervous system or from any part of the cerebro-spinal. It may 
be reflected only on its own fibres or upon cerebral or spinal 
nerves. The reflected effects may be sensory, motor, or vaso- 
motor, or all together; and yet the ganglionic centre of this 
reflex arc may seem, even microscopically, to be unchanged. It 
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is almost an axiom that irritations which induce sympathetic 
phenomena are generally reflex rather than direct." 

The nerve-filaments that act npon the pupil arise from the 
spinal cord, and pass into the anterior roots of the two lower 
cervical and six upper dorsal nerves. There is sUght contraction 
of the pupil on section of this nerve, and gradual dilatation on 
its irritation in the neck. Irritation of the neck sympathetic 
causes contraction of the vessels of the iris, and dilates the 
pupil by contraction of the radiating fibres of the iris. Such 
are the views of Donders. 

Ogle, Gairdner, and others describe myosis caused by 
aneurismal pressure on the cervical sympathetic, and upon its 
being severed. Neck wounds have been followed by hyperaemia 
and contracted pupil upon the side of the wound, and pallor and 
mydriasis on the other side, with lessened secretion of sweat 
upon the side of the lesion and increase upon the other. 

"Wagner, quoted by Ogle,* regards the sympathetic as 
taking part in glaucoma formation through inflammatory press- 
ure irritation. Schmidt-Rim pier considers that the existence 
of an influence exerted by the sympathetic on increase of intra- 
ocular pressure, and thus on the occurrence of the glaucomatous 
process, is not to be denied. In consultation with Dr. William 
F. Smith, the Chicago oculist, in a contemplated iridectomy to 
relieve a left glaucoma, we found slightly lessened sensation and 
reflexes upon the entire left side of the body, and these I incline 
to regard as indicating more of a sympathetic nervous system 
than cerebro-spinal impairment. 

Isaac Ottf investigated the cilio-spinal centres : On division 
of the upper spinal cord the pupil dilated when the sciatic was 
stimulated by electricity. When the cord-centres were excited 
by another irritant — carbonic acid — through the blood, then the 
pupil was also dilated. When the first thoracic and superior 
cervical sympathetic ganglia were extirpated, and the sciatic 

*Med. Chir. Trans., vol. xlL 

f Journal of Nervous and Mental Disease, October, 1881. 
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irritated, the pupil still dilated. He concludes from numerous 
other experiments that fibres dilating the iris run in the trigem- 
inus, and that the sympathetic ganglia also have an influence 
on the diameter of the pupil. When in a cat the right first 
thoracic ganglia is cut away from all spinal connection, the 
trunk of the sympathetic below it cut, and the opposite sympa- 
thetic divided in the neck, then the right pupil Avill be found to 
be larger than the left. If now a section be made above the 
first thoracic ganglia the pupils will be of the same diameter.' 
Extirpation of the upper right cervical ganglion then lessens the 
right pupil. Atropia does not change the result. 

These instances are mentioned to show the varying conse- 
quences of multiple sympathetic lesions, as it can be inferred 
that not only in ocular, but in all other sympathetic phenomena, 
the seat of the lesion, its nature and distribution, particularly as 
regards its multiplicity, modify the results. Just as myosis or 
mydriasis, unilateral or bilateral, may result from single or mul- 
tiple sympathetic lesions, so may the other phenomena be 
crossed, unilateral, or compensated by the position, extent, and 
nature of the lesion. 

Ott further showed that a tonic influence exists in the sym- 
pathetic that caused injury not to be manifested, necessarily, 
immediately after the lesion. 

Of prime importance in the consideration of Erichsen's 
disease is the evident fact that lesions of the spinal ganglia or 
rami communicantes, while p)aralyzing and congesting the vessels 
in the immediate vicinity of the lesion, induce distant sympathetic 
phenomena upon irritation of cerebrospinal nerves elsewhere, as 
pupillary dilatation from sciatic stimulation. 

The sympathetic is often involved in injuries to the spine 
or brachial plexus. Myosis is met with sometimes as the result 
of lateral curvature of the spine. The role of the sympathetic 
is a very important one in epilepsy, some forms of hemiplegia, 
headaches, particularly hemicrania ; in sun-stroke, in sleep and 
its disturbances, in paretic dementia and mania. 
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Eulenberg and Guttman found that the inferior cervical 
ganglion is most frequently affected in Basedow's disease. In 
this disorder the eyes are protruded; there is cardiac palpitation 
and enlargement of the thyroid gland, interpretable as a paral- 
ysis of the cervical sympathetic, the first effects of which will be 
vasomotor dilatation of the cardiac vessels, secondarily stimu- 
lating the cardiac ganglia to abnormal activity. 

That many kinds of sleeplessness are due to changes in the 
brain blood-supply is a matter of common observation. Sleep 
is attended with decrease in the cerebral-artery sizes. The 
sleepiness following upon a good dinner, the diffusion of the 
circulation through massage or a hot bath before going to bed, 
causing sleepiness; the benefit of a narrow mustard-plaster slip 
down the length of the spine,, and of catharsis, at times, all 
point to the derivation of blood from the brain as a necessary 
forerunner of sleep. 

That the sympathetic may be involved in tabes dorsalis is 
seen in the altered pupils, the gastric, intestinal, and vesical 
crises; in the permanent pulse acceleration, eruptions, ecchy- 
raoses, and altered function of the sweat-glands. Duchenne, 
even, located the starting-point of tabes in a cervical sympathetic 
lesion. Fiirstner and Zacker, of Heidelberg,* trace syringor 
myelia to some morbid conditions of the sympathetic which 
induced the abnormal changes in the cord. Kesteven t reports 
a case of destruction of the rami communicantes of the seventh 
dorsal sympathetic ganglion from haemorrhage, causing loss of 
hepatic and renal tone, diminished bile secretion and scanty 
urine, constipation from imperfect peristalsis, vesical impairment, 
the morbid condition being conducted through the splanchnic 
to the solar plexus, upsetting the balance between the sympa- 
thetic or vaso-constrictor and cerebro-spinal inhibitory actions. 

Crushing accidents to the upper dorsal region occasionally 
lead to priapism, which through nervi erigentes irritation may 

» Archiv fiir Psych., B. xiv, H. 2. 

t British Medical Journal, ii, p. 945, 1882. 
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cause a paralytic vaso-constriction. Hanging notoriously causes 
erection. 

"Lesion of the lower dorsal regiouv between the seventh 
and twelfth dorsal nerves may lead to any or all of the lesions 
that would follow either irritation or paralysis of the splanchnic 
nerves, — constipation, visceral imperfections, and congestions 
generally. 

"In punctured or gunshot wounds of the spinal cord there 
is found on the side of the motor paralysis a vasomotor paralysis 
also, with temperature elevation, and a hyperoesthesia for all 
modes of sensibility {owing in part to hyperoemia in limh a/nd 
cord and nerve-roots.)" 

Very often the vasomotor paralysis passes away, the sympa- 
thetic ganglia taking on an independent action. 

Fox's conclusions as to spinal-cord lesions influencing 
sympathetic action are : — 

" 1. That most, if not all, the cases in which changes of 
temperature, oculo-pupillaiy phenomena, alterations in the 
movements, the secretions, and the vascular tone in the abdomi- 
nal cavity through the splanchnic nerve, can be best explained 
by lesion of the sympathetic centres in the cord itself pri- 
marily. 

"2. That in all inflammatory spinal lesions it is very 
possible that the alterations of nutrition and the vasmotor con- 
gestion, the early stages of inflammation, may he derived from 
the ganglia outside the cord. The nutritive deficiencies neces- 
sarily associated with and dependent on vascular alterations 
may owe their origin to, or may base their starting-point in, the 
sympathetic centres of the cord, or, as in the case of descending 
lateral sclerosis, be the first effect of cutting off' a strand or 
column of the cord fiom the higher regions of the brain. In 
either case the vasomotor neryes play a certain part in the 
causation of the inflammatory state." 

Through the writings of all investigators it is plainly indi- 
cated that, while the sympathetic system may be independent 
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of the cerebro-spinal, the latter is never independent of the 
sympathetic system. 

Vulpian * discusses the important subject of the' vasomotors 
of the spinal cord. The vessels with which the cerebro-spinal 
axis is so freely supplied are, like others, accompanied by vaso- 
motor nerves, both constrictors and dilators. He relates certain 
experiments he made on the spinal cord, and with the following 
general results: Excitation, by means of the induced current, 
of a communicating branch, passing between a ganglion of the 
sympathetic and the root of a spinal nerve, led to constriction 
of the vessels that are visible on the surface of the cord in that 
part of its course which corresponded to the irritated nerve- 
fibres. If the excitation ceased the vessels recovered their 
normal size, and when resumed the constriction returned. The 
same results followed electrical irritation of an intercostal nerve 
between the point at which it receives a communicating branch 
from the sympathetic and that of its implantation in the spinal 
cord. Vulpian thinks that these facts, with Brown-Sequard's 
ligation experiment, prove that a vaso-constrictive reflex action 
provoked, in the pia-mater vessels of the cord by excitation of 
the nerves of a visceral organ (kidneys, for example) may not 
only be manifested in the pia mater, but in the substance of the 
cord itself, and by reason of constriction of the vessels of the 
latter cause anaemia of this organ, thus abolishing its action 
and producing more or less paresis, or paralysis, essentially the 
reflex paralysis of Brown-Sequard. That the cord functions are 
impaired by its anaemia has been abundantly established by the 
experiments of Flourens, Panura, Pelz, and Vulpian himself, by 
immediate mechanical means, chiefly by artificial embohsm. 
An excitation from a disordered viscus, or blocked blood-vessel, 
to the cord could be reflected out along vaso-constrictor nerves 
to the cord-vessels, depriving it of blood for varying periods 
of time, and, in this way, causing the reflex paralysis of Sequard. 
The possibility of prolonged spasm of the vessels has been denied 

* Lef ons sur r Appareil Vasomoteur, Physiologie et Pathologie, Tome ii. Paris, 1875. 
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by Weir Mitchell, Jaccoud, and others. Jewell thought that 
ascending neuritis, so ably dwelt upon by Weir Mitchell in his 
"Injuries to Nerves," had not been properly considered in 
relation to reflex irritations. There is not a reasonable doubt 
but that inflammatory processes may attack the nerves, and 
extend from a region, which is itself the seat of inflammation, 
to the spinal cord — in some instances rapidly — and cause organic 
trouble in the cord at the point of implantation, and develop 
symptoms referable to parts of the cord not in immediate rela- 
tion to the primitive seat of disease. 

The insufficiency of the fright theory as a cause is seen 
prominently in the terrified individual escaping the alleged 
effects of terror when his bones are broken, — a most ridiculous 
assumption ; furthermore, fright is a prolific exciting cause of 
the ordinary definite insanities, most prominently epileptic, 
choreic, and hysterical. I reported one case of delirium grave 
(or typhomania) from terror and distress.* Fright also causes 
heart failure, vomiting, and diarrhoea. As a rule, the effects of 
a scare are temporary; it can be easily understood that where a 
predisposition to insanity exists these effects may become per- 
manent. The cerebral vasomotor system is involved in the 
effects of fright^ and admitting, for the occasion, that hysteria 
may be induced by this means, "functionally" deranging the 
brain, epilepsy may also be of this functional nature, and be 
none the less permanent and destructive. Whether we regard 
the emotionalism as causing the flushings and other evidences 
of vasomotor derangements, or the flushings causing the 
emotionalism, both are cerebral conditions in which the vaso- 
motors are concerned, and are absent in healthy conditions. 

The heart palpitation is another emotional cause or product. 
In fact, the mind, and especially the proper exercise of memory, 
depends upon the integrity of the sympathetic nervous system, 
not only of the head, but of the rest of the body as well. To 
infer that merely because emotionalism exists it is the cause of 

* Journal of Neurology and Psychiatry, 1883. 
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a co-existing general disease, in the absence of proof, is as 
irrational as to assume that the disease is the cause of the 
emotionalism without proof other than the mere association. In 
the Kelly case (see chapter on Traumatic Insanity) there was a 
lesion of the upper cervical sympathetic, with flushing upon 
that side of his face, great emotionalism, suspicious delusions, 
and anger. He is still in the Kankakee Asylum, but the flush- 
ings and emotionalism have ceased, while the general mentality 
is lowered. This is one of many instances of emotional dis- 
turbance from a derangement of the sympathetic, and the bodily 
cause of the mental condition was beyond dispute. Per contra, 
there are innumerable instances of mentality influencing bodily 
conditions. Faith-curers have coined thousands of dollars in 
not only ridding silly people of imaginary disorders, but occa- 
sionally emotionalizing the vasomotor system into improvement 
of small, but real, organic troubles; just as the simple visit to 
the dentist's ofiice may cure a toothache. My wife has par- 
oxysms of "hay fever," and the mere thought of stepping jout 
of bed has brought on an attack of sneezing. 

Oppenheim's rebound from "railway spine" to an exclusive 
"railway brain," and his conversion of the traumatic meningo- 
myehtis of Erichsen into traumatic hysteria, is altogether too 
radical, and has no justification in fact. Where are there any 
cases of fright alone causing the symptoms of Erichsen's disease! 
Even when trauma is associated in such way as to leave the 
spine uninvolved the major symptoms of concussion are not 

present. 

Irritations from spinal or visceral diseases may set up head 
troubles analogous, if not identical, with'those caused by head 
injuries. The body is a unit, and centripetal influences often 
disturb centres as gravely as when those centres are directly 
damaged. 

One of the remaining difliculties my Case XX experiences 
is that when he attempts to write for any length of time con- 
tinuously he is compelled to stop by a sensation of heat in his 
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spine, that continues for a day or more, attended with a dr&wing 
feehng in his legs. 

Years ago I held the belief that the unilateral head and 
body phenomena upon the side of the injury receipt could be 
best accounted for on the supposition of a contre coup; the 
brain being hurt by impact on its opposite side from the part of 
the skull that was struck, thus enabling the lesional effects to 
cross back to the side of the stroke. Oppenheim also advances 
this idea, but there are insurmountable objections to it. In the 
first place, there are usually no other evidences of cerebral con- 
cussion, — no consciousness loss, vomiting, etc., as a rule; and 
the head stroke is frequently either very slight or has not oo- 
curved at all. 

Besides this, the hemiparesis is not cerebral, as it is not 
necessarily attended with sensory derangement on the same side 
as the motor disturbance ; and the lessened, instead of increased, 
electrical irritability points to the spinal cord rather than to the 
brain. 

One of the best proofs of the sympathetic derangement 
being the cause of many, if not most, of the symptoms is the 
fact of the norirdecussation of the sympathetic (unlike the cere- 
bral nerves, when involved), causing head and hody symptoms 
ahoays upon the side of the lesion. Nor need we stop here, 
for, as Oppenheim was the first to point out, neither motor nor 
sensory derangements in Erichsen's disease have anything to do 
with the distribution of definite strands of the cerebro-spinal 
nerves, but areas are always affected without regard to such 
distributions, and this is precisely what we might expect to find 
in sympathetic lesions ; for the independent action of the vaso- 
motor system affords its own areas, its own centres, and distri- 
butions. Cerebral nerves, he notes, are never singly involved; 
there is a disturbance of the harmonic action of different muscle- 
groups. Irregular vasomotor action would account for this, and 
also for the fact that the speech disturbances are not those of 
cerebral lesions; neither aphasia nor defective articulation, but 
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sui generis. Want of prompt nutrient reflex, through vaso- 
motor innervation defects, would account for this hesitating, 
sometimes explosive speech. There may be pareses of one or 
more, or part of an extremity ; but, as Oppenheim says, " the 
disease never affects muscles that are innervated by one nerve, 
and in this, and other respects, there are radical differences from 
organic disease of the brain, spinal cord, or peripheral nerves, 
and the peculiarities of muscle contractions differ from those of 
organic central cerebro-spinal lesion," — more evidence of sym- 
pathetic impairment, for these contractions of areas without 
regard to definite muscles can be accounted for in no other way. 
The hemiansesthesia does not occur co-extensively with cerebral 
or spinal localization distribution, as in disease of the cord, or 
brain, — still another evidence. 

With cutaneous and mucous anaesthesia there is inclusion 
of the special senses; the tinnitus, photophobia, and auditory 
hypersesthesia are indicative of vascular engorgement some- 
where in the optic and auditory apparatus, not necessarily 
discoverable in the fundus oculi or tympanic membranes; the 
defective sight and hearing can be explained as vasomotor 
contractile irritation, particularly when a sympathetic branch 
penetrates with the arteria centrahs retinae. The optic nutrient 
reflexes are therefore imperfect. 

Similarly the occasional oedema, cyanosis, hyperidrosis, the 
pareses, and sensory difficulties, can be regarded as vasomotor. 
Undue peripheral or central arteriole contraction can produce 
anffisthesige; and doubtless vasomotor localized pareses can 
account best for the hypersesthetic areas, and may point to the 
seat of the graver derangement. Oppenheim mentioned the 
absence of blood and pain in an operation on one case, remind- 
ing him of cadaveric section. Certainly vasomotor constriction 
accounts for both. In local applications of cocaine hydrochlorate 
this capillary contraction is observed, and is claimed by some to 
be the cause of the anaesthesia. Certainly it is safe to infer 
that where there is no blood there is no function. 
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Erichsen notes (page 53) that " in all cases where the an- 
terior crural and obturator nerves were aflfected the whole of the 
lumbo-sacral plexus seemed to have participated in the paralytic 
condition." This would indicate sympathetic rather than cerebro- 
spinal trouble. 

The discrepancies between the symptoms when standing 
and lying could be best accounted for on the assumption of those 
two positions producing vascular changes, evident as a diseased 
vasomotor system when erect and somewhat compensated for in 
the recumbent position. Just as in cerebral anaemia, symptoms 
abate when lying down and are vigorous when standing up. 

The emaciation and trophic derangements generally are in- 
disputably due to vasomotor impairment. 

Hypersemic nerve-roots or congested prevertebral ganglia 
would certainly produce irritability, and vasomotor cord and pial 
constriction could arise from sympathetic irritation in any way, 
whether lesional or " functional," and evidences of such irritoj- 
tion he absent post-mortem, just as the arteries empty at death, 
and f 01' the .same reasons. 

The good effects of q.uietude, rest, darkness, solitude, point 
also to the lessened equilibrium disturbances of blood-supply. 
With a deranged sympathetic system, the blood, instead of 
flowing equably to the parts needing nutritive rehabihtation, 
goes " hither and yon," as apt to wrong as to right places ; an 
arm movement may flush the head and back, talking may en- 
gorge the auditory apparatus, and an attempt to read congest the 
visual centres, producing muscaj, flickerings, etc. 

Analyzing the symptomatology, we find that pain in the 
back exists when the meninges are inflamed or congested, or 
Avhen there is irritation of the posterior nerve-roots, or when 
there is cord-compression ; but no evidences of the existence of 
inflammatory, congestive, or irritative influences have been found 
post-mortem in the cord or its membranes. 

The pain must then he due to some cause outside of the cord 
or memhranes, acting reflexly on the sensory centres. The same 
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reasoning holds good in regard to all other sensory symptoms, 
and, by parity, to the motor also, until secondary changes in 
structure siipervene. 

There is no demonstrable patho-anatomical condition of the 
cord or its membranes to which a fair array of the symptoms of 
Erichsen's disease can be ascribed. " Spinal irritation " affords 
a few similar symptoms, but the pathology of that disease is sub 
jvdice and undemonstrable. 

Spastic conditions of the cord- vessels, in my opinion, 
account best for spinal irritation symptoms. 

That histological changes in the cord are not requisite to 
severe and even fatal diseases, wherein the cord functions are 
deranged or destroyed, is apparent in Landry's ascending paral- 
ysis and in many cases of poisoning. Circulatory derangements, 
either in the vessels or their contents, and irritative peripheral 
lesions, may impair or suspend the operations of the central nerv- 
ous axis. 

Just as the brain is always the seat of insanity, but not 
always the seat of its cause, so may the spinal cord he the seat 
of Erichseri's disease, but not the seat of its cause. 

Hilton's ascription of the tinglings produced by a slight 
fall to extreme tension of the little sensory nerve-filaments deli- 
cately attached to the spinal marrow should have led him to seek 
the causes of graver symptoms, from severe blows or falls, in the 
same direction. 

A lesion of the spinal sympathetic could produce direct and 
indirect nerve-root irritation, and a strain or tear of a ramus is 
likely to be accompanied by similar though lesser strains or tears 
of a spinal nerve-root, the latter being more stoutly enveloped 
than are the rami communicantes. 

The intimate connections of the spinal and sympathetic 
nerve-roots cannot be disturbed without some results following, 
and the chain of ganglia in front of the vertebrae, with their 
delicate ramifications and comparatively feeble attachments to the 
spine, are more likely to suffer from jars, such as are described 
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as occurring in railway and some other accidents, than are any 
other nervous structures. 

Hodges,* in an article entitled " So-caUed Concussion of the 
Spinal Cord," says : * " Sprains of the ligaments of the vertebrae, 
rupture of the complicated aponeuroses and muscles of the back, 
are common and enduring lesions, too obvious iu their symptoms 
to need detailed descriptions. They are, without exception, the 
most frequent cause of the phenomena assumed to be those fol- 
lowing concussion of the spinal cord. They give rise to much 
local pain, a difficulty in rising from the seat, a stiffness, and 
contribute readily to any disposition on the patient's part to 
make much of his injury. The attitude, or the cautious and con- 
strained movements of the body, may be made to suggest infer- 
ences which cannot be too guardedly accepted." Page, also, is 
quite inclined to disparage Erichsen's disease as very often a 
mere sprain, but we can well inquire if something else might* 
not as easily or more readily have given way in an "accident that 
" ruptures the complicated aponeuroses and muscles of the 
back." Every one knows that simple wrenches and sprains to 
the back may cause suffering, stiffness, etc., but the effects are usu- 
ally temporary, and simple sprains have nothing in common with 
Erichsen's disease. Usually, amelioration is promptly obtained 
by affusions, anodynes, massage, or other means, and sleep is not 
disturbed nor the other bodily functions deranged, which is far 
from being the case in full-concussion cases. Then \ the pain is 
due to an irritative influence external to the spine carried into 
the spinal cord in any case of the kind whatsoever, whether 
muscles, bones, ligaments, or apoilteuroses are ruptured or 
strained. Now, if more delicate structures are ruptured by a 
peculiarity of the accident — a jar or tremulous shaking such as 
characterizes true concussion vibrations of the spine — the " com- 
plicated aponeuroses and muscles " may escape and more serious 
consequences befall. 

AVallerian nerve-degeneration may be produced by tearing 

» Boston Medical and Surgical Journal, April 21, 1881. 
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of nerve-roots, and trauma has given rise to such. Strains of 
these roots can as readily irritate as that terminal sensory 
strands may carry in impressions from bruised and torn muscles 
or other tissues. 

The irritative, vascular disturbances a sympathetic lesion 
would institute are plain enough in congestions, plugged vessels, 
capillary stases, irregular blood-supply leading to, or not leading 
to, inflammation, all of which would be manifest in the immedi- . 
ate vicinity of the lesion and not necessarily elsewhere, as a 
careful reading of Vulpian will disclose. Nor need the vaso- 
motor lesion be necessarily a disruptive one. A portion only 
.of the ramus or ganglion may be deranged, bruised, or torn, 
and vasomotor dilatation would ensue thereabout, with attend- 
ant localized, irritative effects. 

Whether one or more rami or ganglia are disturbed in the 
spinal region with attendant local hypersemia in the nerve-root 
vicinity, a vasomotor derangement of the cord, brain, and viscera 
would foUow, and the distant effects upon the sympathetic would 
be of an irritative character, precisely such as we find in Erich- 
sen's disease, to which would be added the additional symptoms 
of that disorder due to cord, nerve-root, and meningeal irritation 
through their blood-supply being rendered irregular, — ^now con- 
gested, now absent; in one place anaemic and in another hyper- 
Eemic and vacillating. In extreme cases ischsemise, or infarctions 
with focal softenings or other degenerations dould easily be 
imagined as induced. 

Erb, Berlin, and others suggested ecchymoses in the cord 
to account for the symptoms, similar to those occurring in the 
sclerotic or retina when the eye was bruised. Transfer those 
small capillary extravasations to the ganglia bodies, the con- 
nective-tissue capsules, ligaments, and vertebral periosteum 
possible thereabout from a concussion, and the irritations are 
carried in to the cord and will become as manifest as though 
located directly therein. 

Such extravasations may subsequently clear up as readily 
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as they do in the eyeball. But vessel-rupture, haemorrhage 
great or little, is not necessary to the production of sensory 
troubles in that vicinity ; irregular blood-supply from a deranged 
vasomotor region is fully sufficient. A turgescence, such as 
could readily occur from the blow or fall, whether the sympa- 
thetic strands or ganglia were damaged or not, would set up 
pain and general symptoms as readily as a swollen muscle can 
reflexly cause general disturbances. 

If there shall he found anything in Erichsen's supposition 
that the left leg is more frequently affected than the right, an 
explanation may be discovered in the fact that the vena ca\a 
presses against, and to some extent cushions, the right lumbar 
ganglia; while on the left side the corresponding ganglia rest 
upon the vertebrae along the edge of the psoas muscle. 

The question would properly arise, how it happened that, 
with a lesion, a disturbance, tear, strain, or anything else that 
could eventuate in such an accumulation of symptoms, the onset 
should be so late? 

1. Such cases as Boyer's sudden-death instances, without 
cord-lesions, could have been due to cardiac nerve, cervico- 
dorsal-ramal ruptures, or such prevertebral damage as would 
(with the knowledge we now possess of the sympathetic) fully 
account for the heart engorgement and " failure of respiration." 
The condition of the visceral front of the spinal column was 
not noted in the autopsy records, and Page sets the example for 
such criticisms, in one case suggesting that an unobserved tear 
could have occurred in the lumbar nerves of a case of paraplegia 
with no cord-lesion to account for it. 

2. In delayed manifestations the "latent tonic influence " 
of Ott may be appealed to. Sympathetic lesions do not, in 
many cases, produce immediate symptoms, and the explanation, 
I think, occurs in the partial independence of that system 
and the fact that the trouble induced by some of its lesions 
may be cumulative, in the manner pointed out by Vulpian : 
first, a local vascular congestion, which paved the way to 
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iaflammation later. Either the slowly-growing prevertebral 
blood disturbance, functional or organic, congestive or occlusive, 
from deranged ganglia passed to the inflammatory stage, or the 
congestive stage persisted and increased • in either case time would 
he required and the irritative phenomena icoidd not he at once 
apparent. Several weeks or months might intervene. In cases ' 
where a very long time existed between the accident and 
symptom appearance / should look for positive degenerations 
that had slowly, but surely, been induced. These could be 
carious, periosteal degradation, connective-tissue proliferations, 
arterial scleroses, etc. 

3. A lesion may be vascular, osseous, ligamentous, etc., 
and by extension or secondary implication destroy, or partially 
destroy, the nerve-root, or ramal, or ganglionary vicinity, and 
only make itself apparent when months had elapsed. This 
would account for the unsuspected dislocations and fractures 
found post-mortem in Erichsen's disease, associated with con- 
sistent symptoms. Discriminate and indiscriminate degenera- 
tions are used by some pathologists to describe destructive 
processes limited to certain functional areas and such as are not 
so Umited. Bramwell, than whom we have, in many respects, 
no clearer-headed neuro-pathologist, uses the distinctions eluci- 
datively. 

As this hook will be read by lawyers and others not medi- 
cally educated, it will be as well to explain that a parallel is 
afforded by an elevator-shaft fire. When it is confined it may 
be called discriminate ; if it burn the building, or parts adjacent 
to the shaft, it is indiscriminate. 

We can here advert to Knapp's case of a stab in the abdo- 
men, with peritonitis, followed by Erichsen's disease. As to 
which lesion — that caused by the knife or the inflammation — 
induced the symptoms, we may leave to the future study of 
similar cases to determine. We certainly, iii this description, 
coupled with some of Oppenheim's narrations, have a justifica^ 
tion for my prevertebral-lesion theory. 
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There is a disposition on the part of the sympathetic nerv- 
ous system to readjust itself to something Hke a normal condi- 
tion after injury, just as the debased lung surcharges and de- 
velops by exercise the opposite lobe, and everything depends 
upon how suddenly or gradually, this vicariation may have been 
instituted. Foster's instances of re-instituted normal sympathetic 
action after section in dogs, and Fox's dictum of the compen- 
satory tendency after lesions, with my Kelly case, in which the 
flushings and delusions disappeared with only the brain degra- 
dation due to their continuance remaining, teach that Nature 
may tend to an equilibrium in this respect, but the "damaged 
man " may accrue, simply because nothing can completely atone 
for a scar, however trivial. 

Instances of " very severe symptoms at the first, with sub- ' 
sequent rapid recovery," are doubtless those where Hodges' " so- 
called spinal concussion " only existed. There might not have 
been ruptures of muscles or aponeuroses, but there could have 
been Hilton's nerve-root stretching, with sprain of thevertebrte and 
ligaments, and no lesion of the main tissues in front of the spinal 
column, or a rapid disappearance of congestion, or other causes 
of irritative trouble, just as an ankle-sprain may be transient. 

Remissions are as liable to occur as in graver disorders, 
such as paretic dementia, and probably for the same reasons : a 
lessening of congestion in localities, under favoring influences, 
acting derivatively or in unknown ways. 

Emotional disturbances may end a remission and precipi- 
tate the disease. We find a mental cause often operating very 
badly in heart disease, sometimes killing. The mental con- 
dition, especially the depression in Erichsen's disease, is due 
to irregular cerebral blood-supply. Congestion of the brain, 
especially venous or passive, notoriously induces melancholic, 
apprehensive feelings and hypochondria. The probabilities are 
that to a greater or less extent the cerebro-spinal centres may be 
directly implicated in a great number of cases, adding to the 
symptoms of Erichsen's disease or aggravating them. Spinal 
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or even cerebral lesions may accompany and often spring from 
the vasomotor troubles. Just as we seldom have pure, uncom- 
plicated cases of myelitis vs^ithout meningitis, or the latter with- 
out the former, so to obvious cord- injuries those of the sympa- 
thetic may be added in all degrees of combination, precisely as 
pneumonia, pleurisy, and pericarditis are often associated. 

We have no record of the prevertebral condition in post- 
mortem accounts of these ca'ses. As a rule, the section is made 
dorsally with the cadaver face down and the peritoneal cavity 
undisturbed, and the spinal nerves are severed inside the canal. 
Hereafter, when the anterior parts are examined some sources 
of error should be guarded against, by remembering that hypo- 
static congestion of these parts alv^ays occurs after death, when 
the person lies supine, which is the almost invariable position in 
dying and while waiting sepulture. Then, again, some of the 
prevertebral ganglia are naturally of a reddish color, the supe- 
rior cervical especially. Ante-mortem congestive and inflamma- 
tory conditions could thus be masked and undiscovered post- 
mortem. In visceral examinations it is very seldom that the 
prevertebral sympathetic is carefully examined. There is no 
record of any examination of this part in concussion cases, and 
I predict that where a lesion exists in Erichsen's disease this 
will be the place in which it will be found. In microscopical 
examinations the finest microtome has distorted tissues ; arte- 
facts have been often taken for lesions. A former pathologist 
of the Utica New York Asylum caused post-mortem lesions by 
using alcohol to harden the brains he examined, and claimed 
that all insanities resulted from the same brain changes. Brodie 
stated that we were not justified in denying lesions because we 
did not find them in brain concussion, and recently degenera- 
• tion of cell-groups, ossifications, etc., have been found as the 
results of concussion of the brain, — conditions that had been 
overlooked by previous observers. What the initial lesions may 
have been we can only conjecture ; certainly the brain-cell? were 
damaged from the start. 
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Oppenheim and others have called attention to arterial 
scleroses appearing some years after institution of Erichsen's dis- 
ease, and Knapp called my attention to a case of the kind reported 
in the June, 1889, Neurologisches Gentralhlatt. Precisely such a 
result could be expected to follow upon vasomotor derangements, 
for, when the arterial muscular contractility has been unexer- 
cised or unduly changed, degenerations are as likely to occur 
in arterial walls as in voluntary muscles when cut off from 
" trophic " influences. 



CHAPTER XIV. 

TREATMENT. 

We may know to a reasonable certainty what will benefit 
•a patient, and yet circumstances may place remedial measures 
beyond reach. Thousands of sufferers "die in the harness," for 
it is often a choice between starvation or work in spite of sick- 
ness. A moral bravery is induced by having a family to pro- 
vide for, and while this fortitude may do much it often fails, and 
the patient becomes as helpless as though his legs were cut off. 

Where it is possible the utmost quietude should be secured 
in Erichsen's disease, and it is safe to treat the initial stages as 
those of a severe strain, with hot fomentations, rest in bed, or 
sitting, as the patient feels the most comfortable. The seclusion, 
darkness, and quietness usually sought by the sufferer is an in- 
dication of their necessity, and disagreeable mental influences 
should be removed as much as possible. Excitement of all 
kinds and stimulants must be avoided. 

In debilitating disorders such as this the bromides should 
be used as little as possible; as a rule, far better results can be 
obtained with ergot. The soothing effect of this drug in hyper- 
semic irritation of the spine is often very striking. I uniformly 
use Squibb's fluid extracts of ergot, hyoscyamus, conium macu- 
latum, etc., for long experience has taught me the worthless- 
ness or at least unreliability of other preparations in the mar- 
ket. A few drops of conium at rare intervals aUays excitability, 
but its continued use is not to be thought of Opium adds to 
the constipation, increases the cerebral congestion, and is unsat- 
isfactory generally. . The ergot fluid extract may be given in ten- 
minim up to drachm doses three or four times daily, to allay the 
back pain and irregular circulation. Cardiac rapidity may be 
controlled with digitalis, and assists the ergot in quieting the 
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patient. Better sleep is secured very often by these simple 
means. Sulfonal, dissolved in very hot liquids, gives occasional 
relief from the insomnia, but it is more useful in functional dis- 
orders. When pain or congestions keep the patient awake or 
cause restless sleep the ergot is better than sulfonal, though 
they may be used conjointly. 

Phenacetine does well in a few cases in quelling pain, but 
is not to bie depended upon. Antipyrin and antifebrin occa- 
sionally affect the heart badly, and are of questionable use in 
Erichsen's disease. 

I have secured excellent sedative effects by the use of 
moderate galvanic currents down the spine, the stabile descend- 
ing or ascending, in cases of organic spinal-cord disease, par- 
ticularly tabes; the lancinating pains are often allayed by using 
five to ten milliamperes of current strength, and sometimes the 
whole course of the disorder may be thus changed for the 
better. It does not seem to be so effective in concussion cases, 
and in their acute stages electricity should not be used. Knapp 
observed some gain under galvanism at times. 

Anything that distributes the circulation will benefit, such 
as warm baths, massage, and derivatives. Catharsis, when 
rendered necessary through bowel atonicity, gives much relief 
and indicates the congestive nature of the ailment. 

Pleasant surroundings, through preventing inequalities of 
circulation, are very beneficial. 

Dr. Sven A. Lundgren contributes the following, at my 
request. His scientific massage treatment has helped patients 
I have intrusted to him very greatly, evidenced in often com- 
pelling sleep and relieving pain: — 

"Massage is a useful derivative treatment in localized 
hypersemic states when judiciously used. Mere rubbing does 
not suffice. The masseur should understand the anatomical 
and pathological conditions, and be instructed in the manifold 
methods of the movement cure, or at least act under the direc- 
tion of one who is skilled in such matters. 
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" The back, at first, should not be touched, but, by deeply 
kneading- the extremities and gradually approaching the trunk 
with the deep pressures, spinal blood-stasis can be relieved. 

" In later stages, where there is a general ansemic condition 
or irregular vascular action, soft, regular massage along the 
spine brings a new blood-supply to the weakened parts and 
breaks up old congesti\'e tendencies. In addition, a soothing 
.effect is thereby obtained on the skin and peripheral nerves,' 
secondarily allaying the central spinal irritability. 

Remoter parts of the body are healthily influenced, tone is 
given to the stomach, heart, lungs, and viscera generally, and 
the sympathetic system is evidently directly reached by massage. 
Obstructive actions are dispelled, a freer flow of the gastric, 
intestinal, and other secretions may be induced, when necessary, 
and the appropriate movements are resorted to. Easier evacu- 
ation and assimilation naturally follow. 

" The pulse may be reduced from ten to twenty heart-beats 
per minute, respiration regulated, and old chronic constipations 
may be broken up. Where there is a tendency to sluggish 
circulation, as in the enforced quiet of Erichsen's disease, a 
healthier tone of the muscles may be produced by arm and leg. 
massage, such as the patient could not secure from painful, 
active, voluntary movements." 

Body and limb massage after cerebral concussion I can 
especially recommend as opposing the inflammatory conditions 
the brain is likely to suffer from, later, when not properly treated. 

Hydrotherapy has, as in traumatic brain troubles, proven 
very useful. Sea or lake voyages have helped chronic cases. 
At Baden-Baden, Paris, and Geneva are water-cure establish- 
ments, more or less skillfully managed. Some exist in this 
country, but in the main they are quackish ; most, not all, of 
them undertake to cure everything, in blessed ignorance of the 
fundamentals of medicine. Mj Case XX was greatly helped 
by the use of the " Kegendouche " at Dr. Glatz' place, in 
Champel, near Geneva, Switzerland. 



CHAPTER XV. 

MEDICO-LEGAL CONSIDERATIONS. 

When Herbert Spencer treated some living issue he always 
went beyond its immediate or superficial aspects, and sought 
out the remoter causes of phenomena that are operative every- 
where and in everything. Medicine and law fraternize, and 
too often clash, and as law and civilization advance, it is, in many 
instances, because adjustment is being made to established 
medical facts. Witches are no longer burned, and madmen are 
recognized as sick instead of satanic. But both law and medi- 
cine have many decades to travel before they will co-operate as 
they should in the interests of justice. 

An apparently remote, but really direct, cause of so many 
pseudo-experts being able to maintain themselves for years in 
communities is the general state of medical education. 

The president of Cornell University, Professor Adams, in a 
recent publication, inveighed against the superficiality of medical 
education in this country, due to the miserable equipment of 
American schools from want of endowment, their dependence 
lUpon students' fees for maintenance, and the fact tliat a ten- 
year-old child could pass the preliminary examination for 
admission. 

Huxley told a large assembly that there were few present 
who could tell the significance of an act each performed every 
moment of his life — respiration. It is not fashionable for people 
to know as much about their own bodies as . of the geography 
of Siberia, which can concern them but remotely, while even 
a superficial knowledge of physiology may be worth life itself; 
for diseases are largely within the power of man to control, and 
no man with physiological knowledge but can look back with 
assurance that he has escaped sickness, and, in all likelihood, 
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death itself, through what he kneAv to prevent them. "But we 
cannot all be doctors," is urged; no, but through traditional 
methods of instruction memories are loaded with valueless 
matters, such as the details of contemptible royal intrigues, 
overdoses of classical verbiage, rather than where to find your own 
pulse. Ignorance of the bodily workings is so profound among 
the multitude that it falls an easy prey to the pretender to such 
knowledge, who assumes the apparel, owlishness, equipage, and 
externals generally that are associated in the A'ulgar mind with 
wisdom. The mysticism looked for is a survival of the fetichism 
which in olden days left the healing art to priests, and an ultra 
expression of this association of medicine with supernaturalism 
is seen in pilgrimages to the Grotto of Lourdes and the mum- 
meries of "metaphysicians." In proportion to this ignorance 
charlatanism will thrive and honest medicine be discouraged. 

A scientific medical course presupposes a literary education, 
for technical terms cannot be otherwise understood. Chemistry 
is the veritable front door to medical as to other sciences, yet 
it may safely be asserted that not one in a thousand graduates 
from the average American school has a rudimentary knowl- 
edge of this branch. Indeed, the "faculty" snub the chemical 
professor and his department, and plainly announce their hos- 
tility to instruction in this most fundamental science. 

The first consideration is to get a diploma, by hook or by 
crook ; to be able to write some kind of a prescription is next, 
and to know enough to perform some simple, but flashy, 
operation concludes the student's yearnings, for he knows that 
through these superficial things he is judged by patrons. The 
ability to successfully care for some complicated disease weighs 
but little, for such distracting study will take too much time 
and thought from the business aspects of a " successful practice." 
The study of human nature and how to profit by it pecuniarily 
is too engrossing to permit time to be wasted in learning 
medicine. 

Other studies, such as anatomy, pathology, etc., are hastily 
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skimmed to enable answers to a few questions, and the great bulk 
of instruction absolutely needed to intelligently treat the com- 
monest ailment is scarcely alluded to, and, as to collateral 
sciences, of which every doctor should know something, such as 
comparative anatomy, electricity, optics, they are unheard-of 
topics. 

The last official report of the Illinois State Board of Health 
states that there were in the United States and Canada 227 medi- 
cal schools, of which 92 became extinct. Only half of these 
were recognized by the board as legitimate, — that is, there were 
over a hundred bogus medical schools in the country; 92, only, 
exacted some kind of an education for admission ; 45 required 
theses before graduation ; 30 demanded three years' attendance ; 
the others less time, — down to four months. So, about only ten 
in a hundred could be considered reputable, and it is apparent 
that we have a superabundance of diploma-mills turning out 
5000 graduates yearly "to practice," as Professor Adams says, 
"their ignorance upon the community." 

Codes of ethics, which gentlemen never need, prohibit 
respectable medical men from soliciting clientage. Business 
ability, while rigidly obeying the letter of the code, violates its 
spirit in every way, and one of the most effectual methods of 
building a practice is to form a clique, at a cost of $15 for 
incoi-poration , and start a school by each " professor " contributing 
his share to building expense. If he can do this it does not 
matter how ignorant he may be. Then these enterprising 
coteries practically instruct their crowds of pupils to bring cases 
to the faculty rather than undertake their treatment themselves.' 
Fully tAVO-thirds Avho begin do not go through school, but they 
become broadcast advertisers of the "professor," Avho is also 
open to consultation fees from the other third. Of 13,219 
American students in 1883 only 4408 graduated. 

Of course, here and there may be found able teachers, 
bright scholars, and creditable careers as schools and schooled, 
by way of exception, but the siatus of instruction is disgracefully 
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low in America, and staitisticians such as Secretary E.auch, of the 
State Board, declaims against it in vam. 

European institutions are incomparably superior because 
older, and whatever may be truthfully affirmed against monarchy, 
in other respects, it encourages scientific medicine. Professor- 
ships in such places are evidences of merit, ability, learning, as 
the rule; while in our medical chairs we find a preponderance 
of scrambling medical politicians, mediocrity, and downright 
ignorance, the usual medical lecture consisting of boasts, sole- 
cisms, rehgious platitudes, and medical slang. 

Atop of aU this, it will sound queer to claim that from this 
bad state of things will grow up conditions that will give America 
the very best of a medical future, and yet it is even so, for here 
there is no hot-house fostering of science by potentates ; every- 
thing must work itself out in the ratio of intelligent growth 
among the people, who, as they can understand and appreciate 
desirable things; will build them up. The evolution of medi- 
cine in this country is working itself out naturally, and every 
gain will be permanent because based upon the lifted mental 
plane of the whole people, and not dependent upon the knowl- 
edge of the few. 

It would obviously be a great mistake for a lawyer to 
select an expert from among " college professors " on the pre- 
sumption that the mere holding of a chair was evidence of 
knowledge. There is something in the title that lends dignity, 
and this, it is thought, counts with a jury; but its influence is 
counteracted if some student coaches the opposition and eviscer- 
ates the professor, which is so often the case that attorneys 
should inquire as to whether the professor really knows anything 
about the subjects he pretends to teach. If there is a charla- 
tanism of savants what can be expected of pseudo-savants'? 

Then, again, under our "peculiar institutions," the phy- 
sicians who hold positions in public institutions, such as county 
or city hospitals, state or county insane-asylums, are only by the 
purest accident either reputable or skilled ; for, of course, there 
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are notable exceptions. These places are secured by intrigue 
and purchase from the saloon-keepers, gamblers, and burglars 
who constitute our political masters; hence, when physicians are 
alienists or neurologists by the grace of politicians it cannot but 
be surprising if they know or care much about medical matters, 
and, as a rule, these professors and political appointees are the 
very ones the lawyers can depend upon to adopt their views and 
swear through thick and thin, regardless of the realities of a 
case. Scientific examination of the patient is wholly unnecessary 
with them ; all they want to know is what the lawyer wishes 
them to say. No one, unless experienced in such matters, can 
realize to what an enormous extent the most bare-faced perjury 
is indulged in by respectable-appearing, venerable practitioners 
who are members of churches and "stand high socially." 

Erichsen speaks of " honest differences of opinion ; " such 
may exist between honest men, but when both sides, as is often 
the case, do not know what truth is, have become so accustomed 
to telling lies that they habitually think lies, where can be the 
" honest difference " ■? As a rule, among regular physicians in 
consultations where no money-issue is at stake, a fair agreement 
can be reached, but the divergences of opinion in many medico- 
legal cases are too great to admit of but one conclusion, and that 
is that some one is lying. Astute lawyers will do well to obtain 
transcripts of the testimony of physicians in previous cases, and 
they will discover either the consistency or inconsistency of the 
statements such witnesses have practiced at different times. 

Often a skilled surgeon will go any lengths to serve his 
railroad. A comic instance of this servility occurred where a 
ruptured man was informed by the surgeon that there was noth- 
ing the matter with him, and six months after, as a casual pa- 
tient and without being recognized, he obtained a prescription 
for a truss from the same surgeon. Several months later a re- 
examination enabled the doctor to reaffirm his first opinion, to 
which he swore on the stand, but was discomfited by the pres- 
entation to him of his own prescription. 
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Cross-examination with the assistance of a " coach" will do 
more to hring out the truth than anything else. There is an 
" orificialist," as he calls himself, in this city, whose income is 
said to be $25,000 per year. He treats gout, rheumatism, in- 
sanity — everything, apparently — by rectal surgery, and flocks of 
patients fill his rooms. He enjoys the reputation among the 
people of being skilled in the treatment of insanity and nervous 
diseases, and charged $3000 for practicing dilatation of the 
rectum upon a hysterical female ; a case of lateral spinal scle- 
rosis he treated by cutting the sphincter and snipping off the 
fringes of the rectum. I regret greatly that this eminent man 
has not the time to appear some day on the witness-stand. Yet, 
in country places, such characters help to rob railroads or defeat 
honest damage-suits simply because the attorneys do not know 
what constitutes medical knowledge. 

Judge Bartlett's views concerning duties of experts (see 
page 70) are not based upon a sufficient grasp of the situation. 
I claim that it is the physician^ s duty to coach the attorney, in 
and out of court, whether he testify or not. It is the privilege 
and right of the expert to suggest queries that will lead out the 
tnith, and, where they exist, to expose the ignorance, knavery, 
or both, of the medical witness of the other side. If a phy- 
sician "take sides Avith a lawyer and both honestly believe in their 
case, — that the plaintiff is shamming or that his trouble is 
genuine, — what is there to deter the conscientious doctor from 
espousing what he believes in ] Esprit de corps is unavoidable, 
but it will never lead the properly-organized physician into con- 
spiracy against the right. I believe that physicians, more than 
any other class of persons, are imbued with a high sense of 
honor, and, if they are really worthy of the name of physicians, 
there will be more good deeds and refraining from wrong to their 
credit than to that of any profession whatsoever to the end of 
the world. 

I have known the most arrant trickster-experts to digni- 
fiedly sit apart from their attorneys in court, pretending to hold 
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no intercourse with them, so as to impose the appearance of 
being unbiased upon the jury, and during court adjournment 
these experts were closeted with the attorneys. Now, let me 
ask, which is the better course, — to coach openly, in and out 
of the court-room, or to pretend not to do the first and surrep- 
titiously do the latter ] * 

Bnt this coaching, if properly done, will never permit the 
taking advantage of mere timidity on the part of a witness, 
" browbeating," or helping in any of the multitude of tricks too 
many of the legal profession indulge in. In a long experience 
I have noted that the higher the court the less is the trickery by 
attorneys, and that the best lawyers disdain to resort to the 
methods of the police-court shyster. 

After such an arraigning of both legal and medical gentle- 
men, I am glad to be able to say that frequently I have met 
judges, attorneys, medical experts, plaintiffs, and defendants, 
regardless of the side that employed me, who impressed me as 
upright in every respect, unwilling to take unfair advantage, to 
misrepresent, pervert, or to allow anything but the most honor- 
able intercourse or proceedings ; and when, in such instances, 
a good judge has presided over all (and I am glad to say that 
I believe in the integrity of the Judiciary more than in that of 
all others concerned), I have concluded a case with a feeling of 
hopefulness for the future of our race and of gratitude that there 
are high-minded, straightforward men everyiohere. 

When an expert has to listen to testimony and realize that 
matters are falling into a hopeless muddle through want of in- 
formation on the part of court, jury, attorneys, or witnesses, or 
overbalancing astuteness of counsel, the temptation to set things 
rio-ht by a suggestion is irresistible, and need not be resisted if 
the expert feels that injustice can be prevented by his interfer- 
ence. Then it is beyond endurance for one who has devotedly 
mastered his subject to listen to the prevarications and falsifica- 
tions of an ignorant or designing person. 

It is seldom that the hypothetical case can be a fair pres- 
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entation of facts, enabling categorical answers. In fact, there 
is no better method of getting at half-truths than through 
simple " yes-and-no " answers. The hypothetical questions may 
be likened to -the letters that physicians receive from distant 
patients, detailing their troubles and the causes that led to them 
so imperfectly *that no doctor upon such narrations alone can 
prescribe. Tlie physician must remember that in considering 
this form of interrogation he must base his judgment wholly 
upon its statements, and not allow himself to be influenced in 
his decision by outside matters. If he cannot give an opinion 
upon the case thus summed up he should say so, and, as a rule, 
it is best to declare the unfairness of hypothetical questions in 
general. Sometimes they are so constructed that they had best 
be answered by sections or not at all. 

The attorney should insert the results of his expert's per- 
sonal examination of the patient. 

Answers based upon hearing all the evidence in a case can 
be more intelligently given, for there are multitudes of important 
matters the physician can observe' and interpret which cannot be 
adequately summed up. 

I have spoken of the injustice of excluding the narration 
of subjective symptoms and what the patient said at the time of 
the examination. The physician can give his opinion of the 
condition of the patient at the time of the examination, and Avhy 
not, therefore, the details upon which that opinion is constructed % 

Besides the exuviating process, mentioned in a previous 
chapter, as resorted to by lawyers sometimes, the physician must 
be on the alert for a tricky combining of two of his previous 
answers to elicit a contradictory third answer on his cross- 
examination. In all cases questions should be fully understood 
before an answer is given. The probability of the plaintiff 
having been drilled to simulate, his medical knowledge, and 
whether he has been influenced by suggestions should be con- 
sidered, as Avell as his intelligence and opportunities for learning. 

Often the question is asked if the manifestations of a spinal 
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lesion are not invariably below the seat of the hurt, as, for ex- 
ample, when the upper part of the body exhibits mostly the 
effects of a blow to the hips. The simile of a watermelon burst- 
ing at the part opposite to that struck, or the fact that lock-jaw 
has been caused by a kick in the rump, may be cited as homely, 
but convincing and justifiable, offsets to the ruse. 

In Utopia, doubtless the "conjoint-report" system will be 
adopted by physicians, but when there is such inequality of 
knowledge between medical witnesses such a report would be 
farcical in the extreme. Then it often happens that neither 
side wants the truth to appear; each 'simply wants to win the 
case. 

Physicians of the other side should always be admitted to 
the examination by courtesy, and in reward for this the acknowl- 
edgment should be made by the opposing counsel that it was 
through courtesy that this was permitted. 

I do not understand what justification the court may have 
in appointing his own experts, and I fail to see the equity of 
compelling the corporation to pay for the services of court ex- 
perts. I have noticed that usually and naturally, as a result, 
the leaning was toward the real employer. If the judge can so 
appoint, it would be fairer to divide the expense between 
contending sides. 

The Medical Standard recently stated that, under the legal 
principle that no man is compelled to criminate himself, the 
privilege of examining patients under anaesthesia without their 
consent had repeatedly been refused by American courts ; but 
another periodical (the Northwestern Lancet) qualifies this 
position, stating that "anaesthetics have sometimes been ad- 
ministered for the sole purpose of determining whether certain 
symptoms were genuine or not, and, in the hysterical, diagnosis 
is often much aided by this plan. In medico-legal cases, where 
there is reason to doubt the reality of the disability claimed, the 
matter could often be settled by putting the claimant of injury 
under an angesthetic. This has sometimes been done, but in a 
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recent case in France where it was proposed the injured person 
refused to submit to anaesthetization, and, Avhen the matter was 
argued before the court, his attorney took the ground that the 
procedure was objectionable because it involved a certain de- 
gree of risk to life which his client was in no way called on to 
undergo for the mere purposes of an examination which would 
be of no benefit to himself The attorney further argued that 
the only situation in which the court would be justified in or- 
dering anaesthesia for diagnostic purposes would be in a criminal 
case where it was done for the benefit of the accused. .The 
court fully sustained this decision." 

It would not be necessary to remind physicians that cruelty 
in examinations is not to be tolerated were it not that I have 
seen the full concentration from lenses being allowed to pain the 
retinae of photophobic patients, and that, too, when there is no 
use of an ophthalmoscopic examination in Erichsen's disease ; 
admittedly, the retina may be normal. 

The matter of taking contingent fees partakes too much of 
the speculative, but is a consideration of conscience and busi- 
ness, though unwise from the latter stand-point, for in the vast 
majority of cases the expert will find himself swindled. A 
cash basis for services is the most dignified and least trouble- 
some plan to adopt in the end. 

Tiawyers often have an idea that the more physicians they 
can obtain to testify upon their side the more the jury is apt to 
be impressed. Physicians and the court should oppose this cu- 
mulative-testimony nonsense by endeavoring to limit the nuin- 
ber of medical witnesses by equal numbers for both sides. The 
quality rather than quantity of medical testimoiay should afford 
the grounds for argument. 

It is noticeable that coroners' juries frequently exonerate 
railroad companies in the face of flagrant neglect and culpa- 
bility, but this tendency of residents along the line of a road to 
discharge a feeling of indebtedness is fully counterbalanced by 
the very general prejudice petit jurors have against corporations. 
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In conclusion, I can say that corporations and individuals 
are very much alike, for is not the former composed of the 
latter "? An aggregatioii of scoundrels and narrow-minded men 
will bribe juries, suborn perjurers, and spend a hundred thou- 
sand dollars or more per annum to fight claimants, just or un- 
just, rather than make settlements by which the company would 
make a great net gain in the end. It is very likely that the 
secret-service accounts of such a corporation would reveal m.at- 
ters of interest to stockholders, for when confiding patriots trust 
a " triangle," or stockholders a " detective system," they are not 
supposed to know for what the money is used, or to care how 
much may be the amount. On the other hand, I know of rail- 
roads with broad-minded, shrewd, business men at their heads, 
who swiftly settle all claims, and their balance-sheets show im- 
mensely less expense per capita of claimants than where the 
corporation had chronic litigation symptoms. 



GLOSSARY. 



A FEW WORDS that are frequently used in books on nervous 
diseases are explained below for the benefit of attorneys and 
other non-medical readers. No attempt at full definitions is 
made, and ordinary anatomical and general medical expressions 
are omitted. Dunglison's Medical Dictionary, or some other 
work of the kind,, should be consulted for fuller information. 



Afferent, 

Amblyopia, 

Amsesia, 

Anesthesia, 

Analgesia, 

Anoeexia, 

Aphasia, 

Aphonia, 

Asthenopia, 

Ataxia, . 

Ateopht, 

AUEA, 

Delusion, 
Diplopia, 

Effeeent, 

FumUEANT, 

Hallucination, 
Hebephrenia, 

HeMIANjESTHESIA, 

' Hemipaeesis, . 
Hemiplegia, 
Htpee^sthesia, 
Htpeealoesia, 
Htpeeideosis, 
Hypeeteophy, 



Toward a centre, as the brain or cord. 

Defective vision. 

Memory loss or impairment. 

Defective sense of touch. 

Loss of pain appreciation. 

Aversion to food. 

Speech defect from brain disease. 

A speech difficulty. 

Vision easily fatigued. 

Irregularity of movements. 

A wasting. 

Phenomenon preceding epilepsy. 

A faulty idea. 

Double vision. 

From a centre. 

Lightning-like. 

A baseless perception. 

Insanity of puberty. 

Sensation impairment in one-half of the body and 

extremities. 
Half-sided paresis. 
Half-sided paralysis. 
Extreme sensitiveness. 
Excessive pain-sense. 
Excessive perspiration. 
Overgrowth. 
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Illusion, 
Katatonia, . 

Monoplegia, . 

Monospasm, 

Myelonal, 

Neubitis, 

Neueosis, 
.Neueoiio, 
, Paeanoia, 

Paeapaeesis, . 

Pakjbsthesia, 

Paeaplegia, . 

Paeesis (in Neurology), . 

Paresis (as Insanity), . 

Pabetio (in works on Insanity), 
Paeetio (in Neurology), 
Pabetio Dementia, 

Pebipheeal, 

Photophobia, 

Psychosis, .... 

Tabes Doesalis, . 

Tinnitus Aueium, . 



Distorted perception. 

A peculiar form of insanity, with melancholia, cata- 
lepsy, and mania alternately. 

Paralysis of a single part. 

Spasm of a single part. 

Belating to the spinal cord. 

Nerve inflammation. 

Defective nervous condition. 

Having a neurosis. 

Insanity characterized by logical perversion. 

Paresis of upper or lower half of body. 

Aberrant sensations. 

Paralysis of upper or lower half of body. 

Incomplete paralysis. 

A synonym for Paretic Dementia contracted from 
Progressive Paresis. 

A contraction of Paretic Dementia. 

A condition of lessened motility. 

Insanity, with grand delusions and sometimes con- 
vulsions and fury. 

External. 

Extreme sensitiveness to light. 

Insanity. 

Synonym for Locomotor Ataxia. 

Auditory hallucinations or illusions. 



PLATE IV 




A Diagram op the Motok Points of the Face. 

1, m. orbicularis palpebrarum ; 2, m. pyramidalis nasi ; 3, m. lev. lab. sup. et nasi ; 4, m. lev. 
lab. sup. propr. ; 5, 6, m. dilator naris ; 7, in. z.vgomatic major ; 8, m. orbicularis oris ; 9, n. branch 
for levator menti ; 10, m. levator menti ; 11, m. quadratus menti ; 12, m. triangularis menti ; 13, 
nerves, subcutaneous, of neck ; 14, m. sterno-hyoid ; 1.5, m. omo-byoid ; 16, m. stemo-tliyroid ; 
17, n. branch for platysma ; 18, m. sterno-hyoid : 19, m. omo-hvoid ; 20, 21, nerves to pectoral 
muscles ; 22, m. occipito-frontalis (ant. bell.v) ; 23. m. occipito-frontalis (post, belly) ; 24, m. re- 
trahens and attollejis aurem ; 25, nerve— facial ; 26. m. stylo-hvoid ; 27, ni. digastric ; 28, m. sple- 
nius capitis ; 29, nerve — external branch of spinal accessory ; .30, m. stern o-mastoid ; 31, m. sterno- 
mastoiu ; 32, m. levator anguli scapulae ; 33, nerve— phrenic ; .34, nerve— posterior thoracic ; 35, m. 
serratus magnus ; 36, nerves of the axillary space. In this text m, = muscle ; n. = nerve. 
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^LAIE V 



M. ext«rniil head of triceps 



Musculo-epiral norve 
M. brachialis anticus 



^ M. supiuator longtis 
M. extensor carpi rad. longior 



M. extensor carpJ rad. brevior— 




The Motor Points on the OrxER Aspect of the Arm, 
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PLATU VI 




The Motok Points on the Inner Side of the Arm. 
1, m. internal head of triceps ; 2, musculo-cutaneous nerve ; 3, median nerve ; 4, m. 
coraco-brachialis ; 5, ulnar nerve ; 6. branch of median nerve for pronator radii 
teres ; 7, musculo-cutaneous nerve ; 8, m. biceps flexor cubiti. 
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PLATE VII 




The Motor Points on the Extensor (Posterior) Aspect op the Forearm. 

1, m. supinator longus ; 2, m. extensor carj)i rad. longior ; 3, m. extensor carpi rad. 
brevlor ; 4, 5, m. extensor communis digitorum ; 6, m. extensor ossis. met. pel. ; 7, 
m. extensor primi. interned, pol. ; 8, m. first dorsal interosseous ; 9, m. second dor- 
sal interosseous ; 10, m. third dorsal interosseous ; 11, m, extensor carpi ulnaris ; 
12, m. extensor min. digiti : 13, m. extensor secund. internod. pol. ; 14, m abduct, 
min. digiti ; 15, m. fourth dorsal interosseous. 
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PLATE VIll 




The Motor Points on the Flexor (Anterior) Aspect of the Forearm; 
1, median nerve and branch to m, pronator radii teres ; 2, m. palmaris longus ; 3, m. 

flexor carpi ulnaris; 4, m, flexor sublim. digit. ; 5, ulnar nerve; 6, m. flex, sublim. 

dig. ; 7, volar branch of the ulnar nerve ; 8, ra. palmaris brevis ; 9, m. abductor min. 

digit. ; 10, m. flexor min. digit. ; 11, m. opponens min. digit. ; 12, 13, m. himbricales ; 

14, m. flexor carpi radialis ; 15, m. flexor profuud. digitorum ; 16, m. flexor sublim. 

digitorum ; 17, m. flex, longus pollicis ; 18, median nerve ; 19, m. opponens poUicis ; 

20, m. abductor pollicis ; 21, m. flexor brevis pollicis; 22, m. adductor polTicis; 23, 

m. flrst lumbricalis. 
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PLATE IX 




The Motor Points on the Posterior Aspect of the Thigh. 
I, branch of the inferior gluteal nerve to the gluteus maximus muscle; 2, sciatic 
nerve ; 3, long head of Biceps muscle ; 4, short head of biceps muscle ; 5, adductor 
magnus muscle ; 6, semi-tendinosus muscle : 7, semi-membranosus muscle ; 8, tibial 
nerve ; 9, peroneal nerve ; 10, external head of gastrocnemius muscle ; 11, soleus 
muscle ; 12, internal head of gastrocnemius muscle. 
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PLATB X 




The Motor Points on the Anterior Aspect op the Thigh. 
1, crural nerve : 2, obturator nerve ; 3, sartorius muscle , 4, adductor longus muscle ; 
5, brancli oi the anterior crural nerve for the quadriceps extensor muscle ; 6, the 
quadriceps muscle ; 7, branch of anterior crural nerve to the vastus internus 
muscle ; 8, tensor vaginae femoris muscle (supplied by the superior gluteal nerve) ; 
9, external cutaneous branch o£ anterior crural nerve: 10, rectus femoris muscle; 
11, 12, vastus exteruus muscle. 
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PLATE XI 




TgE Motor Points on thb Inner aspect of the Leg. 

1, internal head of gastrocnemius muscle ; 2, soleus muscle ; 3, flexor communis digi- 
torum muscle ; 4, posterior tibial nerye ; 5, abductor pollicis muscle. 
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FLAIE XII 




The Motok Points on the Outer Aspect of the Leg. 
1, peroneal nerve ; 2, external head of gastrocnemius muscle ; 3, soleus muscle ; 4, ex- 
tensor communis digitorum muscle ; 5, peroneus brevis muscle ; 6j soleus muscle ; 
7, flexor longns poUicia ; 8, peroneud longus muscle ; 9, tibialis anticus muscle ; 10, 
extensor longus poUicis muscle ; 11, extensor brevis digitorum muscle ; 12, ab- 
ductor minimi digiti muscle ; 13, aeep branch of the peroneal nerve to the extensor 
brevis digitorum muscle ; U, 14, 14, dorsEil iuterossei muscles. 
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